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aqueous alkalis, but dissolving in alcohol to a magenta solution. 
It separated from this solution in ill-defined crystals, which, . after 
washing with ether, melted at 160 — 161®: 

0-1426 gave 17*3 c.c. Nj at 25° and 763 mm. N = 13-81. 
CiaHj 502 N 3 requires N= 13*76 per cent. 

^-Aminomethylformanilide was diazotised and combined with 
the following phenolic substances : salicylic acid, o-naphthol-4- 
sulphonic acid (N and W acid), and 8-amino-a-naphthol-3 : 6- 
disulphonic acid (H acid), giving rise to a series of azo-dyes, the 
properties of which are tabulated below. 


AzO’derivatives of p-Aminomeihylacylanilides. 



Phenolic 

Colour. 

Azo-dye. 

Colour with 
concentrated 
sulphuric acid. 


compound. 

Dyeing effect on 
wool (o) and silk (6). 


Salicylic 

acid 

orange- 

brown 

powder. 

a. 

brownish- 

yellow 

b. 

lemon- 

yellow 

orange- brown 

p-Amino- 

methyl- 

form- 

anilide. 

iS-Naphthol 

iU- 

defined 
dark red 
nodulea 



crimson 

“ N & W ” 
acid 

dark red 
powder 

russet 

brown 

brownish- 

red 

reddish-brown. 


“ H ** acid 

deep 

purple 

powder 

brownish - 
purple 

** royal ’* 
purple 

dark bro\miah- 
red, 

crimson on 
dilution. 


Salicylic 

acid 

brownish- 

yellow 

powder 

greenish- 

yellow 

golden- 

yellow 

bright orange- 
brown 

p-Amino- 

methyl- 

acet- 

anilidd. 

/S-Naphthol 

well- 

defined 

red 

needles 


i 

1 

; bright crimson 

“ N & W “ 
acid 

orange - 
red 

powder 

scarlet 

scarlet 

reddish-brown 


" H " acid 

purple 

powder 

bluish- 
purple 
r^dened 
by meta- 
chrome 
mordant 

“ Bor- 
deaux ** 
red 

orimson 

1 


VOL. cxni. 


E E 



WERNER AND CARPENTER : 


.004 

A ctiijlMcthylatfiinobenztuf'-^-Q'to-^-nd'phtholy 

CHs*CO-N(CH8)‘CaH4-N2-OioH«-OH. 

—This azcHlerivative was obtained by grinding together acetyl- 
methylaminobeuzene-i-diazobydroxide and jS-naphthol; the mixture 
rapidly turned red and becanae moist owing to the elimination of 
water due to the azoeondensation. It was also prepared by 
diazotising p-aminomethylacetanilide in cold concentrated hydro- 
chloric acid, the solution of the soluble diazonium chloride being 
added to alkaline jS-naphthol, The product crystallised from 
alcohol in well-defined, transparent, red tablets or flattened needles 
melting at 139^; 

O' 1414 gave 16T c.c. Ng at 17° and 766 mm, N = 13‘34. 

requires N= 13*15 per cent. 

p-Aminomethylacetanilide was also combined with several other 
phenolic substances, giving rise to the above azo-dyes. ' 

The authors desire to express their thanks to Mr. A. W. B 
Upton, A.C.Gr.F.C,, for assistance in the preliminary experiment 
of this investigation. 

City A Gumos Tbohkical Collboe, Finsbuey, 

Leonard Street, 

Orry Road, London, E.C. 2. [Received, Augtut 2nd, 1918.] 


hX.—The Constitution of Carhamides, Fart VII 
The Mechanism of the Synthesis of Urea from tht 
Interaction of Carbonyl Chloride and Ammonia. 
Part VIIL The Formation of Urea and oj 
Biuret from Oxamide 

By Emil Alphonse Wekner and (Part VIIL) George Kingsfori); 
Carpenter. 

The formation of urea from the interaction of carbonyl chloride 
and ammonia has been generally considered to be a direct change 
analogous, for example, to the formation of acetamide from tbe| 
interaction of acetyl chloride and ammonia. For this reason, this 
synthesis of urea is invariably set forth as ‘ conclusive’ evidence of 
the ^carbamide’ formula. This is mainly due to the fact that tk 
so-called secondary products have been ignored, so far as their 
liearing on the mechanism of the change is concerned. Given the 
consideration they deserve, they clearly indicate the true origin of 
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jrea in this reaction, which in truth is no more than Wohler’s 
synthesis in another form. 

Natanson {AnmUiiy 1856, 98 , 287) first isolated urea from this 
reaction, Regnault (^Ann, Ghim, Phys., 1838, [ii], 69 , 180) having 
obtained indications of its formation. 

Bouchardat {Compt. reiid., 1869, 69 , 961) showed that cyanuric 
icid and ammelide were formed in addition to urea; Fenton (T., 
1879, 35 , 793) suggested that urea was possibly the result of a 
;€condary reaction, on account of the small proportion obtained. 
Hantzsch and Stuer {Ber., 1905, 38 , 1041, 2326) found cyamelide 
as an additional product when ammonia was passed into a solution 
of carbonyl chloride in light petroleum at 0°. This fact is of 
interest, since it confirms the author’s theory of the constitution 
and polymerisation of cyanic acid (T., 1913, 103 , 1017). 

Origin of Urea, and Formation of Biuret in the Interaction 
of Carbonyl Chloride and Ammonia, 

If urea had the ‘ carbamide ’ structure, there appears no reason 
why it should not be formed in quantitative yield without the 
accompaniment of several secondary products. In view of the 
evidence, it is remarkable that no explanation of this has yet been 
suggested. 

The cause undoubtedly lies in the recognition of the fact that 
there exists no tendency to the formation of a compound contain- 
ing the system iC(NH 2 ) 2 , since this cannot form a part of a stable 
molecule (this vol., p. 624). 

It is evident that the formation of cyanuric acid and of cyamelide 
arises from the polymerisation of cyanic acid (HOCN ^ HN'.CO), 
generated according to the scheme ; 

I HOCN Cyamelide 

■ NH,C1 I 

D0<^[ + 2NH3 >.1 PolyineTisatum 

HNiCO — Cyanuric acid. 

Cyanic acid being generated in the presence of ammonia, the 
origin of urea in this synthesis is self-evident. In support of this 
explanation of the change, it was found that biuret constituted 
large part of the secondary products, since it was shown (T., 
913, 103 , 1014, 2278 j P., 1914, 30 , 262) that whilst biuret is 
ormed from the union of cyanic acid and urea, ammelide is formed 
rom the interaction of cyanic acid and biuret. It is not surprising 
hat the formation of the latter has been overlooked by previous 
nvestigators, since there was no reason to expect its production 
.coording to the usual, but incorrect, view of the change. 

E E 2 
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In order to place on record infonnation as regards the relative 
proportions of the different products formed, a quantitative study 
of the reaction at different temperatures has been made. 

The following results were obtained after passing a current of 
dry ammonia into a 3 per cent, solution of carbonyl chloride in 
benzene until decomposition was completed : 


Expt. I. Expt. II. Expt. III. 

Temperature 20 — 25° 40 — 50° 65 — 70° 

Products formed Per cent. Per cent. Per cent. 

Urea 31-7 37-3 4U2 

Biuret 14-4 10- 1 7-8 

Ammelide 7'65 8-6 10*6 

Cyanuric acid 3-45 6-4 5-98 

Cyamelide 0-69 trace none 


The results are expressed in proportion to the respective theo- 
retical yields, calculated on the following bases: thus COClg^one 
mol. each of urea, cyanuric acid, and cyamelide, since the two latter 
are formed from the polymerisation of cyanic acid, 2 COCl 2 -oiip 
mol. of biuret, and 3COCU~one mol. of ammelide. 

It will be noticed that in Expts. I and II biuret constitutes the 
chief product after urea, and whilst the yield falls with rise oi 
temperature, that of ammelide increases, since, in agreement with 
theory (Joe, cit.), the formation of the latter from its precursor I 
biuret is promoted at the higher temperature. The condition ^ 
being unfavourable for the existence of free cyanic acid, the pro 
portion of cyanuric acid generated was consequently small. 

After the crude product from Expt. I had been shaken with : 
small quantity of pure alcohol, ethyl allophanate ( = 5'3 per cent 
of the theoretical) was extracted from the benzene-alcohol filtrate, 
This could only have resulted from a reaction with cyanic acid 
generated from the substance, NH.-COCl, present in the originai 
product, thus, SNH^'COCl + aH-'OH^C^HgOaNa + aHCl. 

Whilst the total chlorine content of the carbonyl chloride wa> 
accounted for as ammonium chloride and a small quantity of chloro 
formamide, it will be seen, from the sum of the other products, 
taking an average for the three experiments, that only about Cj 
per cent, of the carbonyl group was recovered. The deficiency wal 
due to decomposition of carbonyl chloride by water generate 
simultaneously with the formation of ammelide, thus: 


-co*nh! 


®''<co1h>c--nh + h,o. 


When ammonia dissolved in benzene was added to an excess « 
carbonyl chloride ui the same solvent (ratio, COC), + 2NH,) tb( 
yield of urea was equal to only 4'6 per cent, of the theoretical, 
yamelide and cyanuric acid were formed in appreciable amount: 
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biuret and ammelide were absent. Whilst much carbonyl chloride 
was unchanged, the solution contained 19 per cent, of the theoretical 
yield of the compound, NHo’COCl (Expt. IV). 

Bouchardat’s iloc. cit.) conclusion that guanidine was formed in 
this reaction could not be confirmed. 

In support of the author’s contention as regards the system 
!C(NH 2 ) 2 > ®^iid in confirmation of the present theory of the forma- 
tion of urea in this reaction, it may be pointed out that thiourea 
is not formed from the interaction of ammonia and thiocarbonyl 
chloride. The fact that ammonium thiocyanate is produced instead 
supplies a convincing argument. 

E X P E R,I mental. 

The following method was adopted in obtaining the results given 
under Expts. I, II, and III: 12 grams of carbonyl chloride dis- 
solved in 400 c.c. of freshly distilled benzene were placed in a 
stout, wide-mouthed bottle provided with a cork which carried 
a delivery tube, thermometer, and exit tube. A slow current of 
dry ammonia (generated as described later) was delivered on to 
the surface of the liquid, which was kept continually agitated. 
On account of the rather gelatinous form of the product, it was 
scarcely possible to ensure uniformity in the progress of the reac- 
tion or to maintain a constant temperature. In Expt. I, the 
vessel was immersed in water at 0°, in Expt. II in water at 
in Expt. Ill no artificial cooling was used. The higher tempera- 
ture given represents the maximum attained during the progress 
f each experiment. 

The details of Expt. I will suffice to illustrate how the different 
troducts were estimated. 

The solid material, after being washed with benzene, was 
ollected, dried, and extracted with warm alcohol; the residue 
2'04 grams of ammonium chloride present), on treatment with 
/ater, left O’ 436 gram of insoluble matter, from which 0‘4 gram of 
mmelide was extracted by solution in sodium hydroxide. Hence 
yamelide present— 0'036 gram. The alcoholic extract was con- 
entrated by evaporation to a small volume; 2 ‘25 grams of crystal- 
ne matter (d) separated after cooling, and the mother liquor on 
vaporation to dryness left a residue — grams. 

Product (.4) contained 0*96 gram of ammonium chloride and 
‘95 gram of urea; cyanuric acid was absent, and the remainder 
9*34 gram) was chiefly ethyl allophanate with a trace of biuret. 
*roduct (5) was dissolved in 50 c.c. of water. Cyanuric acid was 
stiinated in an aliquot portion by titration with A/ 10-sodium 
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hydroxide, using phenolphthalein as indicator: required for total 
14 c.c. iY/10.NaOH=0-18 gram CSH 3 O 5 N 3 . 

Biuret was estimated coloriraetrically, as previously described 
(i., 1913, 103, 2282), Found, 0’897 gramj it was also separated 
ill crystalline form and identified (m. p, 192°). 

Urea was estimated in this solution by precipitation as nitrate 
which was washed with ether, dried, and weighed. 

Urea found = 1*36. Hence total urea (^) + (B)=2’31 grams = 
317 per cent, of the theoretical amount from 12 grams of carbonyl 
chloride. ' ^ 

Since guanidine can be detected with ease, even in a O'l per 
cent, solution and in the presence of urea, and of biuret by means 
of picric acid, its absence was proved by the negative result obtained 
with this reagent. 

IV —-InteraciiQii, of Carbonyl Chloride and Two Mohcukr 
Vroporiiom of Ammoma.-~^o 4 grams of carbonyl chloride in 
100 c.c. of benzene, 0*68 gram of ammonia dissolved in 200 c.c. of 
benzene was added. 

The precipitated material was washed with benzene, collected 
dried, and extracted with alcohol. The amount of urea found in' 
the resulting solution, after removal of ammonium chloride was 
0 0278 gram = 4-6 per cent, of the theoretical The benzene filtrate 
was shaken with a slight excess of pure sodium hydroxide solution, 
to which, after neutralisation, an excess of silver nitrate was added 
The washed precipitate of silver chloride and silver cyanate was 
digested with dilute nitric acid to remove the latter salt. The 
resulting solution required, for precipitation of the silver, 76-8 c.c. 
of .Y/lO-potassium thiocyanate, equal to 19 per cent, of the 
theoretical amount of the compound, NH^-COCl, present in the 
benzene solution; thus NH 2 -COCl + 2NaOH=NaOC?N + NaCU 


Aot. 0 .. a Convenient Method fcn^ ohiaining a Continuous Gurrmi 
of JJiy Ammonia without the Application of Heat. 

woJh Ifr t'“ “d it seemed 

nd wht r to any scale 
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»ud the temperature of the mixture gradually fell to nearly zero. 
The process required no attention beyond occasionally replenishing 
bhe supply of ammonia solution ; nearly 90 per cent, of the ammonia 
from 1500 c,c. of the concentrated solution was obtained without 
jny application of heat. In order to avoid interference with the 
continuity of the process through the effects of back pressure, it 
ivas necessary to connect the limb of the separating funnel with 
i short length of glass tubing drawn out to an aperture of about 
)'5 mm., whereby the necessary hydrostatic pressure was maiii- 
ained. 

Summary. 

(1) The synthesis of urea from the iiitevactiou of carbonyl 
chloride and ammonia does not supply evidence in support of the 
carbamide' formula. 

(2) A quantitative study of the interaction, and the nature 
ind number of the secondary products, has shown that urea is pro- 
iuced from the union of ammonia and cyanic acid (in the keto- 
brm), generated from the decomposition of the compound, 
djN'COCl, produced in the first instance. 

(3) It is shown, for the first time, that biuret is a product of 
his reaction. 


Part Vlll. — The Formation of Urea and of Biuret from 
Oxamide. [With George Kingsfoed Carpenter.] 

Many years ago, Williamson {Memoir , Catigrh. Scientif. de 
Denise, 1847 *) obtained urea by heating a mixture of oxamide and 
nercuric oxide. This has been accepted as evidence of a close con- 
lexion in constitution between urea and the diamide, the latter 
jeing supposed merely to lose a carbonyl group in the change. 

An investigation of the mechanism of the formation of urea has 
hown, as expected, that mercuric oxide plays no part in its pro- 
iuction; thus, when mixtures of oxamide and mercuric oxide in 
lifferent proportions were heated to the temperature (230 — 240°) 
t which the oxide was completely reduced, no urea could be 
letected in the product (Expt. I). 

When oxamide was heated to a temperature just sufficient to 
ffect complete volatilisation, ammonium cyanate, urea, and biuret 
^ere found in the sublimate, whilst ammonia, water, carbon mon- 
xide, and hydrogen cyanide were evolved. 

• It was not possible to consult the original paper. 
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The decomposit-ion is brought about as follows : 

H0CN = NH40CN 

W NH.+g>NH->C0 + Jf 


:o-NH. 

ho«c:kh 


^c:nh 

"^CINH 


.-^HNICO + CON^H* 


hn:co+hcn. 


Since ammonia wa« first evolved (at about 110°) whether 
iiiercurie oxide was present or not, it is evident that the formation 
of urea from oxamide, in accordance with (cf), is but another ex- 
ample of Wohler’s synthesis. 

The respective yields of ammonium cyanate and of urea were 2 9 
and 4- 18 per cent, of the theoretical when oxamide was rapidly 
heated and the vapours quickly condensed by artificial cooling. 
When the amide was slowly heated without further precaution, the 
yields were 2'4 and 2-6 per cent, respectively, whilst the formation 
of hydrogen cyanide was more evident than in the former case 
(Expts. II, III, IV, and V). The formation of biuret is accounted 
for by the above explanation of the mechanism of the decom- 
position. 

It may be mentioned that when .s-dimethyloxamide was heated 
with mercuric oxide to 240°, no dimethylurea was formed; when 
the amide was heated alone, whilst the greater part volatilised un- 
changed, there was decomposition, represented by the scheme : 


CO-NHMe 

(i'O-NHMo 


CO 

NH2Me4-^^>NMe 


COg + MeNC. 


This change is being further investigated. 


Experimental. 

I . — ^An intimate mixture of 1‘76 grams of oxamide and 
4-32 grams of mercuric oxide was heated in a test-tube partly 
immersed in glycerol. Ammonia was evolved at 110°, and at 
230— -240° the colour of the mixture changed to grey and the heat- 
ing was stopped. The cold residue was extracted with 10 c.c. of 
water, but no urea could be detected in the solution, even by means 
of the extremely delicate xanthhydrol test. The experiment was 
repeated, with different proportions of the two substances, with a 
similar result. 

Kiipt. //.—-Two grams of oxamide were heated in a hard glass 
tube held horizontally until the whole had sublimed. The sublimate 
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was extracted with cold water, and to the solution 10 c.c. of 
jV/lO-silver nitrate were added, 5 ’65 c.c. being required for the 
precipitation of the ammonium cyanate present, which was there- 
fore equal to 2-49 per cent. 

Expt. Ill , — ^The above experiment was repeated, but the fore- 
part of the tube was cooled with a circular current of water; 6*8 
c.c. of iV/ 10-silver nitrate were required; hence 2*9 per cent, of 
the theoretical amount of ammonium cyanate was present, 

Expts, IV and F. — ^Two grams of oxamide were heated as in 
Expt. II, the aqueous extract, after removal of ‘ cyanate,’ being 
evaporated to dryness. The urea extracted by alcohol from the 
residue gave 6*66 c.c. Ng at N.T.P. on decomposition with alkaline 
sodium hypobromite=2*61 per cent, of the theoretical; 10*68 c.c. 
Kg at N.T.P. were obtained from the urea produced under the con- 
ditions of Expt. Ill, which corresponds with 4*18 per cent, of the 
theoretical amount. 

Summary, 

(1) Urea is not formed when a mixture of oxamide and mercuric 
oxide is heated to the stage at which the oxide is completely 
reduced. 

(2) The synthesis of urea from oxamide is the result of the 
generation of cyanic acid and ammonia from the decomposition of 
the amide. 

Univbbsity Chemioai, Laboratory, 

Trikity Coixege, 

Dublin. { Uecdved , Juhj Uth , 1918.] 


LXL — A New Method for the Determmation of 
Conductivity. 

By Edgar Newbery. 

The convenience and simplicity of Kohlrausch’s method for the 
determination of the conductivity of aqueous solutions has been 
80 long recognised that at the present time no trustworthy data on 
this subject exist which have not been obtained by the above method 
or some alight modification of it. 

Further, all conductivity vessels are standardised with the aid 
of the original values given by Kohlrausch for potassium chloride 
solutions, 

A critical examination of the method shows, however, that it is 
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based on several assumptions which have not so far been experi- 
mentally proved correct. The following are the chief objections 
to the method. 

(1) It is assumed that by using alternating current, all polar^ 
isation effects are eliminated. 

Taylor and Acree (/. Amer. Ghem. Soc., 1916, 38 , 2396 et seq.) 
have studied this subject, and have shown that consistent results 
with simple electrolytes can only be obtained by using a perfect 
sine wave current and extrapolating the results thus obtained to 
determine the conductivity when the frequency is infinite. It 
appears probable, therefore, that with these precautions polarisa- 
tion is absent in the case of simple electrolytes, such as potassium 
chloride, but when certain other electrolytes are used, especially 
with insufficiently platinised electrodes, it is by no means certain 
that decomposition of the electrolyte, with consequent polarisation 
of the electrodes, does not occur. To quote an extreme case, an 
alternating current passed between copper electrodes in a concen- 
trated solution of potassium cyanide dissolves the copper with the 
same efficiency as direct current when the frequency is not greater 
than 1000 per minute, and with an efficiency of 33 per cent, when 
the frequency is 38,000 per minute. Since very small traces of 
polarisation 'may exert very great influence on the measured con- 
ductivity, it follows that grave doubt is thrown on the trustworthi- 
ness of many of our present conductivity data. 

(2) It IS assumed that conductivity is independent of curren 
density, current concentration, and type of current (direct oi 
alternating). Whilst this is probably true in general, it has no1 
been sufficiently investigated to be relied on in all cases. 

(3) Errors are introduced by self-induction, electrostatic 
capacity, shape of conductivity vessel, etc, the corrections for 
which are troublesome and of doubtful accuracy. 

It is therefore very desirable to devise a method of measuriim 
conductivity which will utilise direct current and completely 
ehmmate the effect of polarisation at the electrodes. 


Expert mental. 

described is a simple modification of a common 
method for measuring the resistance of a metallic conductor by 

"" - ‘o p-«. ; 

which shows the most convenient form for general use in obLn- 
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ing relative values, and Fig. 2, which shows the most accurate 
form for the determination of absolute values. 

In using the first form of apparatus, a small but constant current 
is passed between the electrodes along the tube A 1 A 2 , and 

also through a standard resistance. Standard electrodes (calomel, 
mercurous sulphate, etc.) are constructed in the vessels G 1 G 2 , and 
these are connected with an accurate dial potentiometer reading 
to five significant figures. The extremities of the standard resist- 
ance are also connected to the same potentiometer, and by means 
of a commutator, the fall of potential along the tube A^A^ and 
across the terminals of the standard resistance may be measured 


Fia, 1. 
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in rapid succession, 
then given by 


The specific conductivity of the electrolyte is 


K-- 


VE 



where D is the distance between the electrode tips A 0 , V the 
volume of the liquid in the tube between the same points, R the 
standard resistance, and x and y the potential differences between 
the electrodes Gp 2 between the terminals of the standard 
resistance respectively. All measurements described were carried 
out with the apparatus immersed in a thermostat at 25°. 


Conductivity of 'H^-Potu.^siiim Chloride (it 25 °. 

For this purpose, the apparatus shown in Fig. 2 was used. A 
burette (50 c.c.) was chosen out of a large number such that the 
graduations were as uniform as possible, and carefully calibrated 
by a weighing method with mercury, the exact distance between 
the first and last markings being determined with the catheto- 
meter. (These measurements were repeated after construction of 
the apparatus.) The tap was then cut off, standard electrode 

E E* 2 
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vessels were sealed on as shown, with the tips central and exactlj 
opposite the end' graduations, and large side-tubes, sealed 

on well behind the electrode tips. These side-tubes were connected 
with the main electrode vessels 

Errors due to expansion of the glass, irregularities in the tube 
etc., were calculated and found to amount to not more than O’OO] 
per cent. 

The electrodes used in all four vessels were calomel, great can 
being taken to secure purity of mercury and calomel. Before use 
the electrodes were connected through a sensitive galvano 
meter. If any deflexion was observed, they were short -circuitec 
for some time until no difference of potential could be detected. 

The main electrode vessels were 8 cm. high and 5 cm. in diameter 
the mouths being closed with well-fitting corhs to preven: 
evaporation. 

The standard resistance, 99-84 ohms, and the thermometer usee 
were calibrated at the National Physical Laboratory, Thi 



Fig. 2. 



galvanometer was a moving coil instrument sensitive to 10"^ ampere 

By varying the strength of the main current between O’l anc 
5 milliamperes, readings were taken on very varied portions of th 
potentiometer. 

By repeatedly changing the direction of the main current, error: 
due to concentration changes in the electrolyte and inequality o 
potcjitial between C\ and 6^2 eliminated. By experiment: 
with other forms of the apparatus, using different lengths of tub; 
and different sized electrode tips, it was found that errors due t{ 
imeveu flow of current in the immediate neighbourhood of th( 
electrode tips are not greater than 0‘01 per cent, if the diametei 
of these tips is not more than O'l of that of the main tube. 

The chief difficulty experienced in all these experiments lay ir 
securing a perfectly constant main current. The use of calome 
electrodes of large area and small currents was so far successfu 
in this case in overcoming this difficulty that long series of closeb 
agreeing results were easily obtained. Other devices for the sami 
purpose are described later. 
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Purification of MaitriaU.—TYi^ water was redistilled, using a 
tin condenser, and had a conductivity of 0-5 x 10"® mhos. 

The mercury was redistilled and sprayed through dilute nitric 
acid several times before use. 

The calomel was washed with water and well triturated with 
mercury and potassium chloride solution several times before being 
placed in the apparatus. 

The potassium chloride was a special product, guaranteed pure 
by the manufacturers. This was precipitated from a saturated 
solution by means of hydrogen chloride, dried, and heated to dull 
redness, and again precipitated from a hob saturated solution in 
conductivity water by rapid cooling. After drying and heating to 
dull redness, it was weighed out and the solution made up at 18° 
to the strength used by Kohlrausch (74'59 grams per litre at 18°). 
This solution was made up, ah initio, three times, starting with 
different samples of the original salt, and no difference in con- 
ductivity could be detected in the three solutions. 

The solution was exactly neutral to indicators, and no trace of 
sulphate, carbonate, phosphate, or nitrate could be detected by 
the usual tests. Quartz vessels were used wherever possible in the 
preparation of the salt, and all glass vessels were well steamed out 
shortly before use to avoid the introduction of sodium silicate. 
The flame spectrum showed the sodium lines somewhat feebly, but 
no other ingredient. Since the presence of as much as 1 per cent, 
of sodium chloride in the potassium salt would only raise the 
conductivity of the solution by 0‘05 per cent., it is improbable 
that any appreciable error exists due to impurity of the original 
salt. 

H emits . — ^The readings were generally taken in sets of ten, the 
potential fall along the tube and the standard resistance being 
taken in alternate order to compensate for slight changes in the 
main current. After reversal of the current, another set of ten 
pairs of readings was taken. The current was then broken and 
the apparatus left for a few hours before repeating the observations. 
The whole was then cleaned out, dried, and refilled with fresh 
solution. 

Of 100 results thus obtained for the specific conductivity of 
•T-potassium chloride, 20 gave the value 0*1126 mho., 29 gave the 
value 0*1125 mho., and 51 gave 0*1124 mho. at 25°. 

The average value is therefore 0*11247 mho., which is higher 
than that given by Kohlrausch by 0*6 per cent. Since the current 
used by Kohlrausch was obtained from a small induction coil, which 
does not give a symmetrical alternating current, polarisation effects 
were probably present, and his result is probably too low. It is 
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unlikely that the error in the present work exceeds 01 per cent,, 
and 01125 is therefore nearer the true value than 01118. 

Sodium Chloride Saturated at 26°. — Similar precautions were 
taken to secure purity of materials as in the case of potassium 
chloride. 

The solution was made by shaking excess of the pure salt with 
conductivity water at 60° for fifteen minutes, and allowing U 
remain with occasional shaking for twenty -four hours in a thermo- 
stat at 25°. Calomel electrodes were used as before. 

The final value obtained was 0*2520(5), which is greater than 
that given by Kohlrausch by 0*3 per cent. 

JS -Stiver Nitrate (169*89 grams per litre at 18°). — The main 
electrodes in this case were plates of pure assay silver, ‘^lOOO 
quality.” Secondary electrodes of the same material were tried, 
but were not so satisfactory as calomel electrodes with a connect- 
ing liquid of iV^ -potassium nitrate. 

The value obtained for the specific conductivity was 0*07796 
mho. at 25°. 

The value calculated from that of Kohlrausch and Steinwehr 
(Sitzungsher, K. Akad. Berlin, 1902, 587) by means of the 
temperature coefficients given by Deguisne {Dm,, 'Strassburg, 
1895) is 0*0779 mho. at 25° 

-Sulphuric Acid (49*043 grams per litre at 18°). — ^The purest 
available materials were used, and the acid was estimated gravi- 
metrically by precipitation with barium chloride and volumetric- 
ally by titration with sodium carbonate. 

Mercurous sulphate electrodes were used for both primary and 
secondary electrodes, and were found to be satisfactory only if 
used within twenty-four hours of making up. After this time, the 
mercurous salt gradually dissolves in the acid, increasing its con- 
ductivity by 0*1 per cent, in three days, and still more on longer 
keeping. This raises doubts as to the trustworthiness of the 
mercurous sulphate electrode for prolonged investigations. No 
change could be detected within the first twenty-four hours. 

The value obtained for the specific conductivity was 0*2137 mho. 
at 25° 

Kohlrausch gives the value 0*1980 mho. and Loomis (Ann, 
Phys, Chem,, 1897, [iii], 60, 547) gives 0*195 mho., both at 18°. 
Using Gotrian’s data for temperature coefficient {Ann,. Fkys. 
Chem,, 1874, [ii], 151, 378), these give the values 0*2220 and 
0*2186 respectively at 25°, which exceed the value found here by 
3*6 and 2*2 per cent, respectively. 



THB abnormality Ol^BTEONG HLEOTROLYTES. PART HI. 707 


Summary, 

A form of conductivity apparatus is described in which direct 
current is used and disturbing effects of polarisation at the elec- 
trodes are eliminated. 

The following values have been obtained for the specific con- 
ductivity of solutions in mhos, at 25°: 

iV-Potassium chloride (74'59 grams per litre at 18°), 0*1124(7). 

Sodium chloride saturated at 25°, 0*2520(5). 

A-Silver nitrate (169*89 grams per litre at 18°), 0*07796. 
J-Sulphuric acid (49*043 grams per litre at 18°), 0*2137. 

In conclusion, the author wishes to thank Prof. A. Lapworth 
for his interest in this work. 

EIiECTBO-OHSMIOAL Labobatobies, 

Manchesteb University, [/Jeceivcd, May 3Uf, 1918,] 


XjXII , — The Abnormality of Strong Electrolytes. Part 
HI. The Osmotic Pressure of Salt Solutions and 
Eguilibrium between Electrolytes. 

By Jnanendka Chandra Ghosh. 

In the previous papers (this vol., pp. 449, 627) it has been shown 
that the number of free ions in a given solution containing a gram- 
molecule of salt is 

( 1 ) 


where N is Avogadro’s number, n is the number of ions into which 
i molecule dissociates, and A is the work required to separate the 
component ions of a gram -molecule to an infinite distance apart 
it that particular dilution. It has also been established that only 
:hes6 free ions take part in the conduction of electricity through 


'olutions. 

An equation of state free from any arbitrary assumption was 
leduced by Clausius {Phil. Mag.^ 1870, [iv], 40 , 122; Jeans, 
"'Dynamical Theory of Gases,” 2nd edition, pp. 141 — 145) from 
purely dynamical principles, which takes into account the forces 


of molecular attraction. 


His theorem kinetic energy — 


1 

3 


virial is specially suitable for application t<? saltj solutions, since 
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1 nvercome the forces ot electrical attraction 

easily calculated. Mil- (W. 

r il 23 551- 1913^ already developed a metHod tor 

criculatiug the virial of solutions of univalent binary electrolytes, 
,n,l has shown that the Clausius theorem agrees well with experi- 


mental results. No relation between the activity coefficient ^ 

and the osmotic pressure of salt solutions has, however, yet been 
established on the basis of complete ionisation at all dilutions. We 
have seen that the molecular conductivity is proportional to the 

number of free ions, n.N. Since at infinite dilution 


.1 = 0 , 


/*QC 


A 


or 

A = nBT\ogJ^ ( 2 ) 

fiv 

which holds good for all types of salt solutions. Here A, of course, 
is the virial, and PV thus becomes equal to 


or 

i = n. |l -4 logglj (3) 

According to Arrhenius, on the view that in a solution we have 
an equilibrium between ions and undissociated molecules, 

i = l + (?t-l)a (^) 

At infinite dilution, equations (3) and (4) lead to the same limit- 
ing value of At other dilutions, the two equations give 

different results. In this paper it is proposed to examine whicli 
of these equations agrees best with actual observations. 


Determination of a for Univalent Binary Electrolytes at Variom 
Dilutions, 

It has already been shown that the variation of activity-coefficient 
with dilution for univalent binary electrolytes is given by the 
equation 

N.E^, 1/2N 1 
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The agreement with the observed values is quite satisfactory for 
dilutions of 10 litres and upwards (Part I). This coincidence 
becomes, however, less perfect as the concentration increases. This 
is certainly due to the fact, suggested by Washburn (/. Amtf. 
Ghem: Soc,, 1911, 33, 1464), and later emphasised by Noyes and 

Falk (ibid., 1912, 34, 458), that the ratio is not a true measure 

/^QC 

of the activity-coefficient. A correction for change in ionic 
mobility, due to the change in the viscosity of solutions with dilu- 
tion is necessary: the ratio , furnishes a much closer 

approximation to the true values of the activity-(x>efficient than the 
ratio . Taking into account this correction for viscosity, the 
equation for univalent binary electrolytes becomes 

= =^BT\og,l. . (5) 

D. i/Y f^vVv “ 

From table I it will be evident that, with this modification, the 
above equation can be very well applied to concentrations up to 
O' 5^. In the table, the values of fh *^nd t]v have been taken from 
the paper of Noyes and Falk (loc. cit.). The striking regularity 
brought to notice by these investigators, that salts of analogous 
constitution have the same activity-coefficient at the same dilution, 
is, of course, a necessary deduction of the above equation. ^ Above 
0*53^, the volume actually occupied by the solute molecules is not 
negligible. 

Table I. T — 18°. 

Calc. 


mt. 

1. NaCI 

Extra- 
polation 
value of 
Mac Von ‘ 

108-9 

value of 
Macula 
from 
Mio’Tio- 

109-8 

/ calc, 

obs. 

v= 2. 
82-3 
84-2 

5. 

88-8 

89-1 

10. 

92-7 

92-7 

20. 

96-1 

96-1 

2. KCi 

130-0 

132-5 

calc, 

obs. 

99-2 

101-3 

107-0 

107-5 

111-8 

111-8 

115-8 

115-6 

3. LiCl 

98-8 

99-0 

f fiifit) calc. 
obs» 

74- 2 

75- 5 

80-0 

80-2 

83-6 

83-6 

86-7 

86-6 

4. KBr 

132-2 

134-5 

/ HtTle calc, 
obs. 

101-0 

101-3 

108-6 

109-1 

113-5 

113-6 

117-6 

117-4 

5. KI 

131-2 . 

133-8 

calc, 
Xmi, obs. 

100-1 

101-4 

— 

112-9 

112-9 

116-9 

116-7 


It will be observed that the difference between the calculated 
value of ^ac bhe extrapolation value, obtained by means of 
empirical equations, is within 2 per cent. 
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Table II. 


F=2. 

Theoretical value of o for all uni- 
valent binary electrolytes accord- 
ing to equation C. Percent 74‘0 


5. 

80-8 


10 . 

84-4 


20 . 

87-6 


50, 100. 

90- fi’ 02-4 


VariatioTi of a with Dilution for Tenufrij Electrolytes. 

For ternary electrolytes, the variation of activity-coefficient with 
dilution is very satisfactorily represented by the equation 

m.EKl/2 N ^ I ^3^ ^ 32?T log, i. 

D. ^3.^7 ^ yv 


In table III, the percentage values of a, calculated from tlic 
above equation for various dilutions, are given. 


Table III. 

i;= 10. 20. 40. 50. 100 

«« 67-8 78-5 78-3 79-7 84'0 


Determination of the Value of i for Univalent Binary 
Electralytes. 

The^method of determining 1 with sufficient exactness is based 
on observations on the lowering of the freezing point of salt 
solutions. Attempts were made to determine i from the diminu- 
tion of the vapour pressure of solutions (compare Menzies, ZeiUch. 
fhydkal. Ohem., 1911, 76, 231), but until the recent work of 
Lovelace, Frazer, and Miller (/. Amer. Chem. Soc.^ 1916, 38, 615) 
the methods were not sufficiently accurate. These investigators 
have succeeded in improving the technique of the method to such 
an extent that the temperature of the bath can be kept constant 
within 0*001'^ for more than twelve hours, and a pressure of 
0 0001 mm. can be exactly measured. The results obtained by them 
are rather peculiar, inasmuch as the molecular lowering of the 
vapour pressure of a solution of potassium chloride remains constant 
as the concentration changes from 2N to 0‘2iV. Any opinion ob 
these results must at present be suspended, as the work is still in 
progress. 

The method based on the lowering of the freezing point has 
been well investigated, and all the observations, with the exception 
of those of Ponsot (Ann. Chirn. Phys., 1897, [vii], 10, 79; 1899, 
16, 162), ^0 to show thati continually increases until the limiting 
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value n is reached. Noyes and Falk, in their valuable paper on 
the properties of salt solutions (/. Amer. Ghem, Soc., 1910, 32 , 
1020), have given a fairly complete account of the investigations 
on the lowering of the freezing point up to that time. They have 
not attached the same weight to the data obtained by different 
investigators, and hence their mean value of i is somewhat 
arbitrary. In table IV I have recalculated the mean value of the 
molecular lowering of the freezing point on the simpler, but still 
arbitrary, basis that the probable error of the various investigators 
is approximately the same. The value of i is obtained by dividing 
the mean molecular lowering of the freezing point by 1-858. In 
the footnote are given the references to the work of the investigators 
whose data have been utilised in calculating the mean value of i. 

The weighted mean of the '' molecular number i ” for salts of the 
uni-univalent type, obtained by Noyes and Falk {loc, dt., p, 1027), 
is included in table VIII for the sake of comparison. It should 
be noted that this mean was obtained by excluding the data on 
the molecular numbers of lithium chloride and sodium bromide. 
The values of i for these salts, as will be seen from table IV, are 
always higher than the mean. For ternary electrolytes, Noyes and 
Falk do not give any weighted mean, but observe that “ the values 
of the molecular numbers are of similar magnitude, the range being 
2-57 to 2‘68 at dilution 10 and 2' 71 to 2 '77 at dilution 50.” 


Table IV. 


Salt. 

F=2. 

6. 

10. 

20. 

50. 

100. 

KCP 

1-800 

1-833 

1-862 

1-886 

1-922 

1-947 

NaCl* 

1824 

1-850 

1-880 

1-897 

1-928 

1-945 

LiCl» 





1-901 

1-912 

1-928 

1-937 

CsCl* 

1-780 

— 

1-878 

1-892 

1-930 

— 

NaBr‘ 

— 

1-871 

1-891 

1-911 

— 

— 

KBr« 

1-813 

1-841 

1-870 

1-910 

1-929 

— 

^ Jones, 

Zeitsch. physikal. 

Chem., 1893, 

11, 110; 

12, 639. 

Loomis, 


Inji. Phys, Ghem.t 1894, [iii], 51, 600 ; 1896, 57, 495 ; 1897, 60, 523 ; Zeiisch. 
>hysikal. Chem.f 1900, 32, 578 ; 1901, 37, 406. Lewis, ibid.^ 1894, 15, 366, 
Ibegg and Nemst, ibid., 1894, 15, 681 ; 1896, 20, 207. Whetham, ibid., 
900,33,344. Raoult, 1898, 27, 617, John, 1905, 50, 129 ; 1907, 
i9, 31. Richards, 1903, 44, 563. Pousotjoc. cit. Bedford, Froc. 

?oc., 1910, [Al 83, 454. 

* Jones, Loomis, Raoult, Ponsot, Abegg, John, Hausrath, Ann. Physik, 
i902, [iv], 9, 622. Osaka, Zeitsch. phyaikal. Chem,, 1902, 41, 560. 

® Loomis, Jahn. 

* Jahn, Biltz, Zeitsch. physikal. Chem., 1902, 40, 185. ® Jahn. 

* Jahn, Biltz. 
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Table V. 

Mean value of i for univalent binary electrolytes at various 
dilutions. 

t ,= 2. 5. 10. 20. 60. 100, 

1= 1-806 1*849 1*880 1-900 ■ 1-935 1-942 


Determination of i for Ternary Electrolytes at Various Dilutions. 

In calculating the value of i, the method described before has 
been followed, Table VI contains the mean value of i for some 
well-investigated ternary electrolytes at various dilutions. 



Table VI' 




Moan value 



Salt. 

of i. V = 10. 

20. 

50. 

CaCV .... 

i = 2-824 

2-685 

2-789 

MgU,® .... 

i = 2-677 

2-708 

2-763 

Sra,» .... 

i = 2-629 

2-673 

2-781 

BaQs* 

i = 2-680 

2-640 

2-712 

ZnClV’ 

i = 2-679 

2-666 

2-771 

CO(NO,)'., 

i = 2-700 

2-760 

— 

CufNO,)^ „ 

i = 2-630 

2-730 

— 

Ni(NO,),«. 

i = 2-600 

2-670 

2-810 

Loomis, Ponsot, Jones and Pearce. “ 

Loomis. 

® Loomis, Jones and 


Fearoe. * Bedford, Loomis, Jones, Ponsot, Whethom. ^ Jones. • Jones 
and Pearce. ’ Jones and Pearce. • Jones and Pearce. 


Table VII. 

Mean value of i for ternary electrolytes at various dilutions. 

u= 10. 20. 50. 

[= 2-620 2-691 2-771 


The Validity of the Clausius Theorem. 
Table VIII. 


«= 2 . 5 . 10 . 

i According to Noyes 
and Falk 


i Observed for uni- 
valent binary salts 
i According to equa- 
tion 3 

i According to equa- 
tion 4 


1-804 

1-837 

1-866 

1-805 

1-849 

1-880 

1-806 

1-859 

1-887 

1-748 

1-808 

1-844 


Table IX. 


20. 

50. 

100. 

1-887 

1-925 

1-937 

1-900 

1-935 

1-942 

1-910 

1-934 

1-947 

1-875 

1-906 

1-924 

20. 

2-691 

2-696 

2-470 


50. 

2-771 

2-773 

2-594 


r=10. 


i Observed for ternary salts 2-620 

i Accord^ to equation 3 2-616 

i According to equation 4 2-366 
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It is evident that the equation * 

I f^v J 

based on the Clausius theorem, agrees best with the experimental 
results. The Arrhenius equation fails conspicuously in the case 
of ternary electrolytes. Jones attempted to explain this anomaly 
by his hydrate theory. The high value of i according to him, is 
due to the fact that the solvent combines with the solute, the ratio 
of solute to solvent molecules increases, and hence i becomes 
abnormally large. His theory may be correct for concentrated 
solutions. There is, however, some inherent improbability in the 
fact that in dilute solutions about 150 water molecules must be 
made to combine with an ion in order that the difference between 
the observed value of i and that calculated from Arrhenius’s equa- 
tion may be explained. The hydrate theory of dilute solutions 
becomes simply unnecessary in view of the complete validity of 
the Clausius theorem as applied to salt solutions. 

Aciiviiy-cotfjicitnt of SalU hi Mixed Solutiom, 

Here we have the following empirical rule : “The conductivity 
iiid the freezing-point lowering of a mixture of salts having one 
on in common are those calculated under the assumption that the 
let^ree of ionisation (activity-coefficient) of each salt is that which 
t would have if it were present alone at such an equivalent con- 
:entration, that the concentration of either of its ions is equal to 
the sum of the equivalent concentrations of all the positive or 
negative ions present in the mixture ” (A, A. Noyes, Tech. Q'liart., 
1904, 17 , 301). 

Let there be two solutions of sodium chloride and potassium 
chloride, and let their equivalent dilutions be V and F' respectively. 
If X and F are their rwpective activity-coefficients, then 



If the two solutions are mixed together, the total volume =:h + 1 ^ 
But, on mixing, there is a distribution of arrangement until the 
entire solution is uniform. Since there are only ions in a solution, 
and since the arrangement in sodium chloride and potassium 
chloride solutions is identical, the distance between the sodium and 
chlorine ions in an electric doublet is the same as it would have 
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been if the dilution were ■' The result is that the activity- 

coefficient of sodium chloride in the mixture corresponds with that 
of the pure solution at dilution ^ , which is the equivalent 

dilutidn of the common ion. The same is true for potassium 
chloride. On mixiug, therefore, 



where and are the respective activity- coefficients of the 
salts in the mixture. 

Therefore X' - T', or the activity-coefficient of each of the salts 
is the same and corresponds with that of a solution the equivalent 
concentration of which is equal to the sum of the equivalent con- 
centrations of all the positive or negative ions present in the 
mixture. 

If F=F^, that is, if the initial concentratiou of both solutions 
is the same, 

1 ^ 1 ^ 1+1 

F F F+ V ’ 

therefore That is, the activity- coefficient does 

not change when two salt solutions having the same equivalent 
concentration are mixed. This is the condition for isohydry. 

Conclusiom . 

In this series of papers on the abnormality of strong electrolytes, 
I have proceeded on the following assumptions : 

(1) A salt solution is always completely ionised, the force of 
attraction between ions being governed by the law of inverse 
squares. 

(2) The arrangement of ions in a univalent binary electrolyte 
corresponds with a simple cubic lattice, whilst in a solution of 
a ternary electrolyte the arrangement corresponds with a fluorspar 
lattice. 

The following equations have been derived : 

I. /!= = * ■ • for universal binary salts. 

-y. Mw 

II, i == j y • = 3E T lose . . . for ternary salts, 

D.Ji-VV 1^0 

III,i = .l|l^ilog,^^ j 
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The validity of these fundamental equations has been completely 
demonstrated both in aqueous and non-aqueous solutions. The 
variation of the activity-coefficient with temperature has been 
successfully calculated, and the conditions for isohydry have been 
determined. In fact, a ccanplete theory of dilute salt solutions 
has been propounded. 

My best thanks are due to Prof. P. C. Kay and to my friend 
and colleague Mr. J. N. Mukherjee, M.^c. 

PHYSICO-CHEMICAIi LABOftATOBY, 

University College oe Science, 

Calcutta. [Rccnvcdy Novimhtr 1017 J 


LXIII. — The Preparation of certain Organic Stanno- 
and Stanni- chlorides. 

By John Gerald Frederick Druce. 

Double haloids of tin with organic bases have long been known. 
Thus Cook {Amer. Chem. J., 1899, 22 , 435) described a number of 
aliphatic amine salts, and Slagle {ihid., 1898, 20 , 633) prepared the 
aniline and toluidine compounds. Pyridine stan nochloride has 
been described by Hayes {J. Amer, Chem. Soc., 1902, 24 , 360), and 
pyridine stannichloride by Weinland and Barnes [Zeitsch. anorg. 
Chem., 1909, 62 , 250). The quinoline salts have been isolated by 
Borsbach {Ber., 1890, 23 , 431). 

; These salts were usually prepared from hydrochloric acid solu- 
[tions of the component haloids, and the same method of prepara- 
tion has been employed in the case of the new compounds described 
jbelow. 

Experimental. 

Diethylaviine Stunnoehloride, (NHEto)2,H2SnCl4. — This salt was 
isolated from a dilute hydrochloric acid solution containing two 
molecular proportions of amine to one of stannous chloride. The 
crystals which separated were collected and dried on a porous 
iplate in a desiccator over sodium hydroxide. The salt wis very 
deliquescent and melted at 58^ : 

■ 0-9852 gave 0‘3640 SnOo. Su = 29-U. 

0-5950 „ 0-8355 AgCl a 34-75, 

(QSnN) 2 ,H 2 SnCl 4 requires Sn~29 04; 0=34-69 per cent. 
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o - Toluidine Siannochhride, (C 7 H 7 *NH 2 ) 2 ,H 2 SnCl 4 o^ToIuidine 
(5‘35 grains) was added to 100 c.c. of a dilute hydrochloric acid 
solution containing 5*65 grams of stannous chloride, and warmeil, 
On cooling, line, silky needles, melting at were deposited. 

The salt dissolved readily in cold water, the solution remaining 
clear unless boiled : 

0-4385 gave 0T382 SnOg. Sn = 24'82. 

0*1205 „ 0*1454 AgCl. Cl = 29*85. 

(C 7 H 3 N), 2 ,H 2 SnCl 4 requires Sn = 24*90; 0 = 29*75 |ier cent. 
o-Tohiidme Stanmchloride, ( 07 H 9 N) 2 ,H 2 SnC], 5 ,H.> 0 . — This coui- 
jjound was obtained in very pale pink, short needles, which began 
to decompose at 210®: 

0'8247 gave 0-2274 SnOo. Sn = 21*23. 

0-1228 „ 0*1841 AgCl. 0 = 37*39. 

(C 7 H 9 N) 2 ,H 2 SnClg,HoO requires Sn = 21*01; 0 = 37*64 per cent. 
Methi/IaniJine Stannochloride, C 7 H 9 N,HSnCl 3 . — Redistilled 

methylaniline (5*35 grams) and stannous ’chloride (5'65 grams) 
were dissolved together in 100 c.c. of hot dilute hydrochloric acid, 
The clear solution deposited a mass of short, stout, colourless prisms 
dissolving in water to a clear solution, which became turbid only 
on boiling. The salt ia also soluble in alcohol, but not in chloro- 
form, and melts at 106® : 

0*2549 gave 0*1157 SnO.,. Sn = 35*75. 

0*3264 „ 0-4224 AgCl. CI = 32-02. 

C 7 H 9 N,HSnCl 3 requires Sn = 35*63; 01 = 31*93 per cent. 
Mefhi/laniJine an nl chloride, (C 7 H 9 N) 2 ,H 2 SnCl(;. -- Mole,culai‘ 

proportions of the base and hydrated crystalline stannic chloride 
were dissolved together in dilute hydrochloric acid. Colourless: 
crystals of the stanuichloride, melting and decomposing at 251®, 
separated from the solution. The salt dissolved in water to a 
clear solution, which was not appreciably hydrolysed even when 
boiled : 

0*5054 gave 0-1401 SnO.>. Sn = 21-78. 

0*1728 „ 0*2703 AgCl. Cl = 38*71. 

(^\H9N)2,H2SiiC 1,, requires Sn = 21'67; Cl = 38*84 per cent. 
Chlorination of a dilute hydrochloric acid solution of the stau no- 
chloride also gave this compound, but the product was not pure 
and had a low melting point. 

m-Phenyhmdiamine Stannochlotide, CfiH 4 (NH 2 ) 2 , 2 HSnCl 3 . -- 
This compound was obtained by reducing w-nitroaniline or 
m-dinitrobenzene with tin and hydrochloric acid. It forms fine, 
silky prisms, melting at 128®, which are soluble in water, but the 
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solution soon becomes cloudy. Dilute hydrochloric acid solutions 
of the salt gave the reactions for stannochlorides, for example, 
iodine solutions were decolorised ; a white precipitate was obtained 
with mercuric chloride solution, which darkened on warming, and 
a dark brown precipitatii of stannous sulphide was obtained by 
passing in hydrogen sulphide: 

0*4211 gave 0*2232 Sn02- Sn = 41'75. 

0-4537 „ 0-6891 AgCl. Cl = 37-58. 

C 5 H 8 N 2 , 2 HSnCl 3 requires Sn = 41*85; Cl = 37'97 per cent. 

jn.-Phenylenediamine Stanmchloride, CeHgN 2 ,H 2 SnCl^. — ^Dilute 
hydrochloric acid solutions of the above stannochloride were 
oxidised to stannochloride on exposure to air, but the crystals 
isolated from these solutions were not pure. The pure salt was 
obtained from Tw-nitroaniline (2*56 grams) or from w-dinitro- 
benzene (1*3 grams) and stannous chloride (10‘5 grams). Almost 
colourless crystals of the stannichloride separated from the hydro- 
chloric acid solution. It dissolved readily in cold water, and the 
solution did not hydrolyse unless heated. The crystals melted and 
decomposed at 265°: 

0*4762 gave 0*1606 Sn02. Sn = 26*56. 

0-4511 „ 0*8767 AgCl. Cl = 48*07. 

C(;HgNo,H 2 SnCl 6 requires Sn = 26*88; 01 = 48* 18 per cent. 

No double haloids of o-phenylenediamine could be prepared. 

^-Fhtnylenediamine Stannochloride^ CgHgN 2 ,H 2 SnCl 4 . — This 
salt was obtained as a mass of compact, opaque, white crystals 
readily soluble in water. The solution was easily hydrolysed by 
gently warming. The crystals melted and decomposed at 270°: 

0*5547 gave 0*2246 SnOg. Sn = 31*90. 

0*5547 „ 0*8436 AgCl. 0 = 37*63. 

C 5 H 8 N 2 ,H 2 SnCl 4 requires Sn = 32-06; 01 = 38*26 per cent. 

^-Phenylenediamiiie Stannichloride, CgHgNojHoSnClg. — Oxida- 
tion of solutions of the stannochloride gave impure stanni- 
chloride. A pure specimen was obtained by treating p-nitro- 
auiline with a molecular proportion of stannous chloride in hydro- 
chloric acidi The nacreous plates dissolved in cold water without 
appreciable hydrolysis, but, on boiling, a precipitate was formed. 
The salt melted and decomposed at 230° ; 

0*3784 gave 0*1282 SnOg. Sn=26*69. 

0*1180 „ 0*2305 AgCl. 01 = 48*32. 

CgHgNojHgSnCle requires Sn = 26*88; 01 = 48*18 per cent. 

hcnzylamine Stannochloride, C^H 5 *CH 2 'NH 2 ,HSnCl 3 .— This salt 
was obtained by warming together ben zo nitrile (5 grams) and tin 
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(12 grams) in 50 c.c. of concentrated hydrcxdiloric acid diluted 
with 20 c.c. of water under a reflux condenser for three hours. Ou 
cooling, a mass of short, silky crystals was deposited, which, gave 
the usual reactions for stannochlorides, and softened at 96^^ and 
decomposed at about 210°: 

0-4491 gave 0-2045 SnOg. Sn=-35-70. 

0-2864 „ 0-3592 AgCl. Cl = 31-03. 

CyHgNjHSnClg requires Sn = 35-63; 01 = 31*93 per cent. 
Benzylamine Stannichloride , (C 7 HjN) 2 ,H 2 SnC\. — Benzonitrile 
(2*06 grams) was heated with stannous chloride (9*04 grams) 
in hydrochloric acid, with shaking, under a reflux condenser until 
a clear solution was obtained. From this, soft, shining crystals 
separated in flakes resembling naphthalene and melting at 112°: 

0-3465 gave 0-0943 SnOg. Sn = 21*5L 
0-3465 „ 0-5421 AgCl. 01 = 38*83. 

(C 7 H 9 N) 2 ,H 2 SnCle requires Sn~ 21-85; 01 = 38-84 per cent. 
p-M ethylbenzylamine Stannochloride, 

CH3'C(5H4-CH2-NH2,HSnCl3. 

--Ten grams of tin and 5 grams of p-toluonitrile were heated with 
hydrochloric acid as in the case of the benzylamine salt, -which this 
compound also resembled in properties. Both dissolved slowly in 
water, and the solutions soon decomposed. On heating, it melted 
at 107°: 

0*5248 gave 0'2290 SnO^. Sn = 34*38. 

CgHjiNjESnCla requires Sn = 34’29 per cent. 

Chemistry Department, 

Borouch Polytechnic Institute, S.E. 2. 

[deceived, July 192h, 1918,] 


LXIV . — The Basic Carbonates of Copper. 

By Horace Barratt Dunnicliff and Sudaeshan Lal. 

In connexion with an investigation of the composition of a cellu- 
lose enprammonium-hydroxide solution made by dissolving cotton- 
wool in a solution of commercial copper carbonate in ammonium 
ydroxide, one of the authors had occasion to examine a number 
ol samples of commercial copper carbonate/' 

Piokering (T., 1909, 95, 1410) states that the ordinary copper 
carbonate of commerce has the formula 2CuO,CO,„H,0, identical 
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with malachite. The present paper does not support that state- 
inexit' 

According to some text-books, also, the compound precipitated 
when sodium carbonate is added to a solution of copper carbonate 
in the cold has the composition 2Gu0,CX)2,2H20, which changes to 
2 CuO,C 02,H20 on keeping. 

The amount of copper oxide in thirteen different samples of com- 
mercial copper carbonate from different European and Indian 
sources is shown in table I. The percentages of copper oxide 
theoretically found in the basic carbonates of copper, for which a 
definite composition is claimed, are also quoted for purposes of 
comparison and reference. 


Table I, 


Percentage of Copper Oxide found in Thirteen Samples of 
Commercial Copper Carbonate. 

1 2 3 4 5 6 7 8 9 10 11 12 13 

78-60 71-71 71-52 69-69 69-58 69-55 69-29 68-90 68-61 68-41 68-36 67-84 66'16 


Small quantities of impurity were present, usually iron, but in 
no case was the amount sufficient to account for the widely different 
results. 

Name of Compound- CuO COj HjO 


Pickering’s compound {loc. dt.), 8Cu0,3C02,6H,0 
Malachite, CuCOs,Cu{OH) j or 2CuO,C02,H20 1 . . 
Azurite, 2CuCO„Cu(OH), or 3Cu0,2C02,H,0 ... 
0 uCO 5 ,Cu(OH)j,HjO or 2CuO,COj,2HjsO 


per per per 
cent. cent, cent, 
...72-62 15-06 12-32 
... 71-94 19-95 8-11 

... 69-23 25-54 5-22 

... 66-53 18-41 15-06 


Assuming that the commercial copper carbonates have the com- 
position of malachite, it was thought that the adsorption of 
moisture on exposure to the atmosphere might account for the 
low results found. In order to test this, copper carbonate, in the 
form of a fine powder and spread in thin layers, was first dried 
in a steam-oven at 97^ for more than three hours, and then, after 
weighing, was exposed to the atmosphere of the laboratory for 
three days (15—1 7*^) and weighed at intervals. The amount of 
increase in weight fluctuated during this time, but the maximum 
increase recorded amounted to 1’06 per cent. This would not 
account for the variations in copper oxide content shown in 
table I. 

If the copper oxide content is any indication of the composition 
of the compound, it would appear that the commercial compound 
more nearly approximates to the composition of azurite. In order 
to obtain further evidence on this point, five samples were examined 
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which contained from 69-55 to 71-71 per cent, of copper oxide, 
The same samples contained from 17-35 to 18-1 per cent, of carbon 
dioxide. Comparison with the above table will show that these 
results are much below those required for malachite or azurite. 
It appears from this that the statement that commercial copper 
carbonate has the same composition as malachite is incorrect, and 
that in reality the substance is a mixture of very varying com- 
jKwition. 

The authors of the present paper made various attempts to pre- 
pare a basic carbonate of copper of approximately constant com- 
position in a simple manner, as it was desired to devise a process 
which could be used by comparatively inexperienced workers. 
Table II shows the methods employed and the percentages of 
copper oxide obtained. 


Table II. 

CnO 

Method. per cent. 

Copper sulphate solution precipitated in the cold with cold 

sodium carbonate solution ... ^ ... ... ... ... 71’82 

Copper sulphate solution (hot) precipitated with cold sodium 

carbonate solution 78*85 

Copper sulphate solution (cold) precipitated with cold saturated 

solution of sodium hydrogen carbonate ... ... ... 77-09 

Copper sulphate solution (cold) precipitated with cold 5 per cent. 

sodium hydrogen carbonate solution 71*08 

Boiling saturated copper sulphate solution precipitated with cold 
saturated sodium hydrogen carbonate solution. The burner 
was removed before the addition of the sodium hydrogen 
carbonate 72-37 


In all cases, the precipitates were washed free from sulphate-. 

These results yielded no valuable prospects, and it was decided 
to see if the desired result could be achieved by taking solutions 
of known strength. In the earlier experiments (from which tables 
I and II are compiled), the carbonates were carefully heated in a 
crucible, the residue being cooled in a desiccator and weighed. 
The heating, etc., was repeated until a constant weight was 
obtained. This method presents several defects, and it was decided 
to make complete analyses of the substances produced. This was 
done by heating a weighed amount of the substance in a boat con- 
tained in a short, lead-glass tube, the water and carbon dioxide 
being collected by means of the usual absorption apparatus 
employed in organic combustions. All heating was done by means 
of Bunsen burners manipulated by hand, and the experiment was 
carried out in an atmosphere of dry oxygen. 

It was observed that in one or two cases the copper oxide was 
distinctly crystalline in appearance. In all the other cases, the 
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•opper oxide was very dark brown, not black. Tests performed 
(fi th© oxide showed it to be free from impurity. 

A saturated solution of purified copper sulphate (14'5^) was 
liluted with an equal volume of distilled water, and to the cold 
olution was added a cold (14*5°) solution of pure sodium carbonate 
10 per cent.). The precipitate was allowed to remain for tweiity- 
our hours, and, then washed on a Buchner funnel with distilled 
pater until free from sulphate. The precipitate, on solution, coii- 
ained no sulphate. It was dried in a steam-oven at 96° until its 
peight was constant. 

Table III. 


'he average composition of the precipi- 
tate wag 

3Cu0,5C0,,9H,0 requires 

iokering’s compound SCiiO.SCOj.BHjO 
requires 


CuO 

CO 2 

H 2 O 

Total 

per 

per 

per 

per 

cent. 

cent. 

cent. 

cent. 

72-9S 

15-46 

11-89 

100-,33 

73-02 

15-54 

11-44 

100-00 

72-62 

15-06 

12-32 

100-00 


The above percentages give the formula: 13-07CuO, SCO 2 , 9 - 401140 . 


The Basic Carbomte, 2 CuC 03 , 5 Cn(OH)o or 7Cu0,2C0.2,5Ho0. 

A solution of pure copper sulphate, saturated at 14'5°, was 
iluted with an equal quantity of distilled water, and to this solii- 
ion was added a solution containing 5 per cent, of sodium 
arbonate and 5 per cent, of sodium hydrogen carbonate. The 
arbonate solution was added with stirring until, on filtering, a 
mall portion, the filtrate gave no precipitate with it. The mix- 
lire was allowed to remain until next day, and was then filtered 
n a Biichner funnel and washed free from sulphate. This required 


Table IV. 



CuO 

CO 2 

H 2 O 

Total 


per 

per. 

per 

per 

lO. 

cent. 

cent. 

cent. 

cent. 

i) Mean of three analyses 

75-90 

11-25 

12-78 

99-93 

)) Moan of four analyses 

75-48 

11-55 

13-18 

100-21 

:) Mean of three analyses ... 

75-39 

12*04 

12-88 

100-31 

Mean 

75-59 

11-61 

12-95 

100-15 

CuCOj,5Cu(OH) 2 requires 

75-77 

11-98 

12-25 

100-00 


Stated as formulae the above results become : — 

(а) 7CuO,l-89COj,5-20H.O. 

(б) 7 CuO,1-93CO„5-39H20. 
(c) 7 CuO,2-01COj»5-28H2O. 

Mean : 7Cu0,l-94C0j,6-29H20. 
Theory : 7CuO,2“OOCO,,S-(K>H,0. 
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many hours, and usually extended until the next morning. The 
wet precipitate was then allowed to remain until the third day and 
dried in a steam-oven. The drying process never lasted less than 
six hours, 

Three separate preparations, (ft), (b), and (c), were made. The 
analyses of these preparations are shown in table IV (p. 721). 


Si(m7nari/. 

Examination of a number of samples of commercial copper 
carbonate gave evidence to show that the statement that it has 
the same composition as malachite is erroneous. 

An attempt has been made to prepare a basic copper carbonate 
of approximately constant composition from pure materials. 

A new basic copper carbonate, 2CuC03,5Cu(0H)2 or 
7Cu0,2C02,5H20, 

is described. 


The CHEMicAi Labobatobies, 

Government College, Lahore. 


[Received, April 25tk, 1918 
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Nature of the Kolbe Electrochemical Synthesis of 
hydrocarbons. 1?k. Fighter and Eduard Krummknachkk 
[Helvetica Chim. Acta, 1918, 1, 146— 166).— The authors discuss 
the two theories put forward to explain the mechanism of the Kolbe 
hydrocarbon synthesis, and draw the conclusion that the oxidation 
theory is more in accord with fact than the theory based on the 
ionic hypothesis. It is shown that peroxides are produced by 
electrochemical oxidation, on platinum anodes, of solutions of 
saturated fatty acids and their salts. Since these peroxides may 
be produced by the action of hydrogen peroxide on acid anhydrides, 
it is to be assumed that the separation of the anhydride is the first 
step in the hydrocarbon synthesis. The anhydride is then anodic- 
ally oxidised, with the formation of a very unstable peroxide. 
The peroxide is then decomposed by the relatively high tempera- 
ture of the anode, with the formation of the hydrocarbon thus “ 
R-COgNa -> (RC 0 ) 2*0 + 0 (RC 0 ) 2 * 0-0 R.R + 2 CO 2 , or 

a side reaction may also occur, thus: (R*CO)gO^O — > 
R'COg'R + COg. When the peroxides are decomposed by heat, 
there is also a considerable amount of methane produced in addition 
to the expected hydrocarbon. 

These considerations are adapted to the formation and decom- 
position of organic peracids. Organic peracids may be prepared 
by the action of hydrogen peroxide on both acids and anhydrides, 
Consequently the formation of these substances electrolytically om 
the anode does not necessarily demand the intermediary formation 
of the anhydride. A further possibility also arises from the fact 
that peracids may be hydrolysed to peroxides. The peracids also 
decompose at the anode surface, giving carbon dioxide and an 
alcohol, R'COgH >- R'OH-i-CO^, or carbon dioxide and an un- 
saturaW hydrocarbon, ^-COgH == COg + H,0. 

By the electrolysis of sulphonediacetic acid or its salts,'' the pro- 
ducts are carbon dioxide and sulphuric acid, and not the expected 
product, diethylene disulphone. J. F. S 

Determination of the Normal Density of Ethylene T 

Batuecas Fis. Quim., 1918, 16, 258—281; Helvetica Ghim[ 
Acta, 1918, 1, 136— 141).— The mean of twenty-one determinations 
with samples of ethylene prepared from ethyl alcohol by phosphoric 
acid, bone acid, sulphuric acid, and alumina gave for the normal 
density the value 1-26031 grams. A. J. W. 

SUver Acetylide. John Eogert (^eitsek Elektrochem,, 1918, 
150—154. Compare A., 1918, ii, 228),— The amount of 
gaseous product produced by the detonation of silver acetylide 
depends on the method of preparation. Silver acetylide prepared 

VOL. OXIV. i. 4 
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from an acid silver nitrate solution evolves about ten times the 
volume of gas, on detonation, as does material prepared in 
ammoniacal solution, neutral solution, or in solution of hy^ofluqric 
acid. The material prepared in nitric acid solution contains 78’5% 
of silver, and the gaseous product of detonation consists of a mix- 
tore of ’carbon monoxide, carbon dioxide, methane, hydrogen, 
nitrogen, nitric oxide, and water vapour. The material prepared 
in 2% ammoniacal solution contains 89’ 5% of silver, and the product 
of detonation consists of carbon monoxide, carbon dioxide, methane, 
hydrogen, and water vapour. The analyses show that the product 
from nitric acid consists of 57% of silver acetylide and 43% of silver 
nitrate, whilst that from ammonia consists of 86% of silver acetylide 
and 14% of silver hydroxide. J. F. S. 

Methods of Formation of Chlorohydrins. I. Glyceryl 
Chlorohydrins. L. Smith {Zeiinch, pkysikai C/iem., 1918, 02, 
717 — 740 ^. — The author has found that the velocity constants for 
the hydrolysis of chlorohydrins steadily decrease as the action pro- 
ceeds and has attributed this action to the presence of two (or more) 
isomerides in the material employed. The nature of the chloro- 
hydrin prepared by the various methods is not well investigated, 
and the usual methods are not very suitable for recognising these 
compounds in mixtures. The rate of hydrolysis by alkali hydroxides 
can be used for this purpose, and from the rate with which the 
velocity constant changes it is possible to state which isomerides 
are present. Using this method, the products obtained by the 
various methods for the preparation of glyceryl chlorohydrin have 
been examined. (1) Glyceryl monochlorohydrin, prepared, from 
#^p?'chlorohydrin, consists entirely of o-monochlorohydrin. 
(2) Monochlorohydrin from glycerol by the action of hydrogen 
chloride is a mixture of the o- and jS* com pounds containing a large 
excess of the a-derivative. (3) By the action of hypochlorous acid 
on allyl alcohol, a mixture of the a- and ^chlorohydrins is pro- 
(hiced which consists mainly of the ^-compound. (4) The mono- 
chlorohydrin produced by the action of hydrogen chloride consists 
of a mixture of 85 — 90% of the a-compound and 10 — 15% of the 
^-compound. A number of experiments arc described which are 
designed to separate the constituents of the mixtures. (5) Glyceryl 
dichlorohy drill, prepared by the action of chlorine on allyl alcohol, 
contains only traces of the ay-compound. (6) The product of the 
action of hydrogen chloride on e 7 »chlorohydrin contains nothing 
but the pure ay-compound. (7) The product of the action of 
liypochlorite on allyl alcohol contains about one-third of its weight 
of ay-dichlorohydrin. The whole of the hydrolytic experiments 
were carried out with both baryta and sodium hydroxide. 

J. F. S. 

Methods oE Formation of Chlorohydrins. II. Propylene 
Chlorohydrins, Lennart Smith {Zeitsch. jahysikal. Ckem., 1918, 
93, 59—88. See preceding abstract).— The author has prepared 
the propylene chlorohydrins by various methods, and has examined 
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the products by the kinetic method {loc. dt.) with the object of 
ascertaining their composition, and so deciding the b^t methods 
for preparing the different isomerides. (1) Tne product of the 
action of water on allyl chloride gives pure propylene a-chloro- 
hydrin; ( 2 ) by the action of sulphur chloride on propylene glycol, 
a product containing 25% of the j3K;om pound and 75% of the o-cora- 
pound is obtained; (3) propylene glycol treated with hydrogen 
chloride yields more i3-chlorohydrin than in case (2) ; (4) propylene 
oxide treated with hydrogen chloride yields mainly the o-compound 
with not inconsiderable quantities of the j3-compound; (5) the 
action of hypochlorite on propylene yields a mixture of the pro- 
ducts. Henryks method (A., 1903, i, 725) for converting the 
a-chlorohydrin into jS-chlorohydrin has been examined, and it is 
shown that the product consists mainly of the a-derivative. 

J. F. S. 

Autoxidation o! some Derivatives of Thioncarbonic Acid. 

0. Billeter and B. Wavee {Helvetica Ohim. Acta, 1918, 1, 
107 — 174 ). — Compounds containing the group CIS, and particu- 
larly those of the types CS(OR)(SR), CS(OR) 2 , CSCl(OR), and 
thiocarbohyl chloride, CSCI 2 , are phosphorescent and rapidly absorb 
oxygen, being thereby oxidised. These substances also emit a 
phosphorescent vapour. The oxidation occurs only in the presence 
of a catalyst such as a hydroxide of the alkali or alkaline earth 
metals, alkali carbonates, oxides of zinc or magnesium, and 
ammonia. Ethyl xanthate in the presence of excess of A/ 10- 
ammonia solution rapidly absorbs oxygen, and about 90% of the 
sulphur present is converted into sulphuric acid ; some of the com- 
pound, • OEt*CO*SEt, is also produced. Methyl methylxanthate 
ia the presence of A-ammonia is oxidised very rapidly’ the sulphur 
being oxidised to thiosulphate, sulphite, trithionate, and sulphate, 
ivhilst hexamethylenetetramine is also f ormed . Methyl thion- 
jarbonate, CS(OMe) 2 , is rapidly oxidised, 38% of the sulphur 
being regained as sulphuric acid, whilst the rest appears as thio- 
mlphuric acid, sulphurous acid, and a little trithionic acid. The 
ithyl ester, CS(OEt) 2 , does not undergo autoxidation in the presence 
if pure oxygen, but with air 40% of the ester is oxidised and 14% 
if the sulphur appears as sulphuric acid, whilst the rest is obtained 
13 thiosulphuric acid, sulphurous acid and a trace of trithionic 
icid. The chloro-ester, CSCl'OMe, is oxidised so rapidly that in 
the first half minute 83% of the theoretical quantity of oxygen is 
ibsorbed, 16' 9% of the sulphur is oxidised to sulphuric acid, and 
the residue to sulphurous acid. Thiocarbonyl chloride is very 
rapidly attacked, but only about 30% is oxidised normally,, the 
residue being absorbed by the ammonia to form ammonium thio- 
cyanate and sulphur. J. F. S. 

Some Metallic Salts and Complex Metallic Derivatives 
the Cyanocarboxylic Acids and tbeir Esters. II. Lizzie 

Petterson-Bjorck (/. pr. Ohem., 1918, [ii], 97, 51 — 58). — An 

t 2 
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extension of the earlier paper (A., 1913> 27) giving' a description 

of the cobalt and silver salts of cyauoacetic acid and of the platinum 
derivatives of methyl and ethyl cyanoacetate. 

Cobalt cyanoacetate, (CN’CHg’ 003 ) 200 , H^O, ohtained by the 
action of cyanoacetic acid on an aqueous suspension of cobalt 
hydroxide, forms pale red needles, the red aqueous solution of 
which becomes blue on warming. Silver cyanoacetate, prepared 
by precipitation from potassium cyanoacetate and silver nitrate in 
aqueous solution, forms colourless needles (compare Meves, 
Annaltn^ 1867, 143 , 304). By the interaction of barium cyano- 
acetate and chrome alum, it is possible to obtain green, prismatic 
crystals of a chromium cyanoacetate analc^ous to the ferric salt 
described earlier {Joe. cii.). When agitated within aqueous solu- 
tion of potassium platinochloride, the methyl and ethyl esters of 
cyanoacetic acid undergo conversion into the compounds 
Pt(C 02 M 6 -Cn 2 -CN)Cl 2 and Pt(C 02 Et‘CH 2 -CN)Cn 3 respectively, 
each crystallising in needles. In the course of attempts to obtain 
platinum derivatives of free cyanoacetic acid, ammonia platinum 
sulphate, Pt(NH 3 ) 2 S 04 , was treated with dilute aqueous cyano- 
acetic acid, a blackish- violet, crystalline compound being obtained 
of the composition (NH 2 *C 0 'CH 2 ‘C 02 ) 2 pt. D. F. T. 


Transformation of Methyl a-Elseostearate into Methyl 
^-Elseostearate. R. S. Morrell (/. Soc. Chem. Znd., 1918, 37, 
181 — 182t).- -A continuation of the investigation of the properties 
of thicken^ drying oils (T., 1918, 113 , 111). The thickened 
‘ tung oir' was divided into fractions soluble and insoluble in 
acetone. The former was converted into the methyl ester by 
means of sodium methoxide, and this ester on hydrolysis yielded 
^-elseostearic acid; the same result was obtained from the fraction 
insoluble in acetone. The cerium salt was prepared from the un- 
distilled ester, and since it was completely soluble in ether, it was 
evidently the salt of the a -acid. The author concludes, therefore, 
that the atereoisonieiic change occurs during the distillation of the 
ester. j p g 


Th© Ethyl Hydre^eu Citrates. L. Wolprum and Joh. Pinrow 

(./. pr a/iem., 1918, [lij, 97, 23-50. See also A., 1915, ii, 679), 
—When estenlied with ethyl alcohol in the absence of a catalyst 
citric acid yields a mixture of and os-ethyl dihydrogen and 
diethyl hydrogen citrates, of which the constitutions can be dis- 
tinguished by colorimetric comparison of their ionisation constants 
(compare Palomaa, A., 1912, i, 6 ). The o^hydroxy -acids pre- 
< ommate in the product, which also contains a small quantity of 
derivatiyes of aconitic acid. It is desirable to exclude moisture 
as completely as possible during the esterification. The constituent 
esters of the esterification product can be roughly separated by 
fractional extraction with ether in a Partheil-Rose apparatus, the 
final purification of the individual hydrogen esters being effected 
oy recrystallisation of a suitable salt, the calcium salt of the 
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ethyl dihydrogen ester, the zinc salt of the 5-ethyl di hydrogen 
ester, and the sodium salt of the s-diethyl hydrogen ester being 
selected for this purpose. As the «s-di ethyl hydrogen citrate is 
more soluble than its isomeride and has little tendency to the 
formation of crystalline salts, it is necessary to prepare this by an 
independent method from ethyl citrate; the partial alkaline 
hydrolysis of ethyl citrate yields only as-di ethyl hydrogen citrate, 
and the further partial hydrolysis of this (or of ethyl citrate) 
yields a-ethyl dihydrogen citrate, so that a convenient method of 
preparation for each of these two esters is thus supplied (compare 
Pinnow, this vol., ii, 103; also Meyer, A., 1909, ii, 391, 803). 
The ester formed during the fermentation of citric acid is a mix- 
ture of the ethyl dihydrogen citrates. 

5 -Diethyl hydrogen citrate, needles, m. p. 58 -59°, dissociation 
constant 1'514 at 15°, forms double molecules in ethereal solution; 
sodium salt, needles, m. p. 144 — 145°; silver salt, needles; brucine 
salt. The partition coefficient of this ester between ether and 
water was measured. The a5-diethyl hydrogen citrate resembles 
the symmetrical isomeride in possessing a bitter taste, but with the 
exception of the silver salt, needles, ra. p. 109*5 — 110*5°, the salts 
are amorphous. 

.<f- Ethyl dihydrogen citrate, for which the partition coefficient 
between ether and water was determined, forms prisms, m. p. 
97*5 — 98*5°; silver salt, tablets; basic lend salts, 
2CgHio07Pb,3C8Hio07(PbOH). 
and 3 CgHio 07 pb,CgH^n 07 (PbOn) 2 ; copper salt, 
(CgHj,07Cu0H).;,Cii,5H20, 

greenish-blue prisms. a^-Ethyl dihydrogen citrate gave a micro- 
crystalline, basic copper salt, (CciH^(, 07 CuOH)..Cu, 211 ^ 0 , and a zinc 
salt, 2CgHi(,07Zn,(CgHjgO7Zn0H)2Zn,13IIo0 ; its brucine salt could 
not be resolved into enantioraorphous forms. 

Ethyl citrate is generally contaminated by the presence of ethyl 
aconitate. 

The earlier literature with respect to the ethyl hydrogen citrates 
is largely misleading and untrustworthy. D. F. T, 

Bromination in the a-Position of the Aldehydes of the 
Patty Series. Antoxio Madinaveitia and Jose Puyal (Anal. Fis. 
Quim., 1918, 16, 329 — 337). —The chloro-ethers formed by the 
iction of hydrogen chloride on mixtures of aldehydes and alcohols 
in equimolecular proportions are converted by bromine at 0° into 
^hlorobromo- ethers, the bromine atom being adjacent to the 
chlorine. These derivatives are transformed by water into the 
x-bromoaldehydes, and by alcohols into the corresponding bromo- 
icetals. The following compounds have been prepared : a-chloro- 
3-broraodietbyl ether, b. p. 64 — 65°/13 mm.; a-bromoacetal, b. p. 
fO — 72°/20 mm,; methyl a-chIoro-j8-bromoethyl ether, b. p. 167° 
decomp.); ethyl a-chloro-P-bromohoamyl ether, b. p. 94 — 96°/ 
!5 mm.; a-hromoisovaleraldekyde, b. p. 55 — 56°/25 mm.; and the 
corresponding diethyl acetal derivative, CHMe:,*CHBr*CH(OEt) 2 , 
3. p. 105— 107°/30 mm. " A. J. W. 
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A N<|» Form of Methylealactoside and its ConTaraio# 

the possible existence of a modiEcation of galact^ analogous bj 
JdeLose, and it is now shown that the syrupy form of methyl. 
Llactoside obtained from methyl “ 

the presence of a little hydrogen chlonde (Irvine and Cameron, 
T 1^05 86 9071 is an ether of the y-senes. On methy ation by 
rte sdv^r oxide method, the y-methylgalacteide (Wo+12'95; i. 
alcohol +25-9° in water) is converted into tetramethyl y^methy . 

1 t^lde identical with that described previously (Irvine and 
f-amemn^ foe cif ). which on hydrolysis yields tetramethyl galactose; 

this subsknee at the ordinay "S H o' ''’C'htat 

nolvmerisation to octamethyl y-digalactose . t>n heat 

ng^methylgalactoside with acidic methyl alcohol there is obUin^ 
a/araorpCus methyldigalactoside ([o]„ m methyl alcohol, + M 6 , 
in Tater +101-1°) identical with the substance regard^ by 
Fischer (k 1895, i, 439) as a methylgalactoside ; the reeult is the 
same wLther the original methylplactosi^de is the 0-. ” 
v-form and it appears probable that in the presence of acidic 
methyl’ alcohol any one of these subsUnces gives rise to an equil- 
ibrium mixture of all three, the unstable y-modification then under- 
going hydrolysis to give the reactive type of sugar; the produc 
therefore consists of the stable forms of methylgalactoside (a- and 
B-) united with the unstable y-form, the constitution being 
OMe-CH-[CH-OHl,-CH-CH(OH)-OH,-0-CH-CH-[CH-OH],-CHj-OR 

I ^ 0 - — ^ \/ 

0 

For experimental details, the original should be consult^. 


Application of the Auto-condensation Powers of y-SugsM 
to the Synthesis of Carbohydrate Complexes. Mart 
Cunningham (T, 1918, 113, 604-607. Compare preening 
abstract).— From the observation that any one of the three methyl- 
galactosides when heated with acidic methyl alcohol gives ri^ a 
mixture of stereoisomeric condensation compounds consisting oi 
the stable a- and iS-hexosides united with y-galactos© (preceding 
abstract), it is possible that similar compounds might be formed 
by merely dissolving a reducing sugar in this reagent and concen- 
trating the solution. Experiment shows the correctness of thif 
argument, but as the y-sugar transiently produced may condense 
with preformed complexes, the products are often of greater coib- 
jdexity than methyldigalactoside {Ipc. cit.). Galactose and 
dextrose yield respectively a methyltetragalactoside and a methyl- 
tetraglucoside, Ccj:;H 4402 ^, whilst maltose gave a methyltrimaltoside, 
C37H6403 i,H 20. Towards Fehling’s solution, the products behave 
as glu cosides, whilst they also show the characteristic reactions of 
•/-compounds. 
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For experimental details, reference should be made to the 
original. D. F. T. 


The Degpradation of Starch by Formaldehyde. H. IMaooi 
and G. Woker {Ber., 1918, 51, 790 — 793. Compare A., 1917, 
i, 447, 686). — It has been shown that the dialysate obtained from 
a mixture of starch and formaldehyde has the properties of a solu- 
tion of dextrin and simpler carbohydrates. A precipitate produced 
by adding alcohol to such a dialysate, redissolved in water, and 
allowed to become mouldy during the summer vacation, developed 
dextrose, identified as its osazone. Since the same mould produced 
dextrose from genuine dextrin, it is obvious that dextrin was 
present in the original dialysate, and since formic acid has no 
action on. starch under the same conditions, the hydrolysis must be 
ascribed to the formaldehyde. J. C. W. 

Cellulose and Starch. Jban Sarasin {Arch. Sci. phjs. nat., 
1918, [iv], 46, 5 — 32). — An inquiry into the constitution of cellu- 
lose and starch. A careful examination of the products of decom- 
position by heat of cellulose and starch indicates that in both cases 
/-glucosan is an intermediate product in the breaking-down process, 
and that this material itself when distilled 

HO’HC CH*OH under reduced pressure gives the same products 

I ^ j as do starch and cellulose, in addition to the 

HC — 0“‘CH Z- glucosan which they yield. Starch and 

I ^ I cellulose are thus polymerides of /-glucraan, to 

HjO-O-UH'OH which the author assigns the constitution 
(annexed formula), and he considers that it is 
the ring 2 which opens, giving two free valencies for the poly- 
merisation, since amongst the products of decomposition of starch 
and cellulose 2 : 5-dimethylfuran is found. W. G. 


Lignin. I. Lignosulphonic Acids. M. H^nig and Jacques 
Spitzer {Monatsh.f 1918, 39, 1 — 14. Compare Klason, A., 1908, 
i, 717). — The lignosulphonic acid obtained from different sulphite 
liquors varies considerably in composition (compare Seidel, Mitt, 
k.k. Tech, Gewerbemuseurns JVien.f 1897, 7, 287) and consists of a 
mixture of substances. By fractional precipitation of the calcium 
or barium salts from aqueous solution by alcohol, it is possible to 
obtain fractions of distinct composition approximating, for the 
barium salts, to the formulae and 

“ D.'F. T. 

A New Kind of Isomerism with Cobalt Compounds. 
Compounds containing Asymmetric Cobalt and Carbon. 

A. Werner {Hehetica Chiin. Acta^ 1918, 1, 5 — 32). — Among the 
three types of optically active cobaltammines which have been pre- 
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pared by Werner and his co-workers is the type represented by the 
c/«-compound, [XCoengJX. If, now, one of 
the ethylenediamine groups is replaced by aii 
unsymmetrical group, as, for example, 

HoN-CH2‘CHR-NH2, 

in place of the configuration (annexed 
formula), two structural formulse can be 
written, since the unsymmetrical molecule 
can take up two different positions, namely, 


' / 
rx 




In the first formula the radicle R is far removed from the plane 
in which the two X-gi'oups lie, whereas in the second formula it 
lies close to that plane. It follows that the c^s-coTn pound 
r eni 

XgCo A X, where AB represents an unsymmetrical group, 

L j 

should give two series of salts. If, for example, .45 is propylene- 
diamine (pn), there should be two series of salts, and this has 
actually been found to be the case. The two series are called the 
o- and jS-series, the former giving salts which crystallise in prisms 
and the latter salts which crystallise in needles. 

If, now, optically active propylcnediamine is used, as well as 
optically active cobalt salt, further possibilities of the formation 
of isomerides occur. These possibilities, all of which have been 
realised experimentally, may be summarised as follows. 

Eight optically active /?ai'o salts are possible, namely. 


a- or prismatic series 


J./-propylenediami„e 

p-propylenediaminc 


f rf-propylenediamino | 

or needle series \ U-coba!t 

(/-propylenediaminc 

These optically active compounds can combine in different ways to 
give partly racemic compounds, which have also been prepared, 
namely : 

(1) Eour compounds which are racemic with respect to cobalt, 

a- or prismatic series -f + 

\ C-ipn-d^Co + l-’pnA-Co 

j8- or needle series f f'P^-^;CD+i^pn-/-Co 

( ^pn-^/-Co-b^pn-f-Co 
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(2) Four compounds which are racemic with respect to propylene- 
diamine. 

«- or prismatic series ( 

^ ( f-Co-d-pn + ?-Co-t-pn 


or needle series 


{ 


d‘Qo-d-^n + <?-Co-?-pn 
^Co^-pn + /-Co*Z-pn 


Further, by combination of the a-salts of (1) and (2), and of the 
-salts of (1) and (2), two completely racemic, and therefore in- 
active, compounds can be obtained. 

Also, using optically active propylenediamine, the (ra/w-isomeride 


(crocco-salt) of the formula 
isomerides, namely: 


XgCOp^jx will give rise to three 


rf-fm«,s-compound \ 

/-frrt«,s-compound j ^-compound. 


The compound used as the starting point in this investigation 
was dmitroethyle nedia minepropylen edia m inecohaltic nitrite , 

[{NO,),Co“]nO,. 

To obtain this, trinitrotriamminecobalt, (N02)3Co(NH3)3, was pre- 
pared by heating Erdmann’s salt, [(NH3)2Co(N02)4]K, with the 
imolecular-equivalent quantity of ammohium nitrate. By the 
■action of ethylenediamine in aqueous solution, the following reae- 
'tion is made to .take place : 

(NO,),Co(NH,), + en =. j + 2NH„ 

giving trinitroammine- ethyl enediaminecob alt. When this is further 
treated with the molecular equivalent of active propylenediamine, 
the following reaction occurs : 


+ pn= [(NO,),Co 

both flavo- and croceo-salts of dinitroethylenediaminepropylene- 
diaininecobaltic nitrite being produced. By adding alcohol to the 
reaction mixture (in solution), the salts are precipitated, 
whilst the croceo-salts remain in solution and can be obtained by 
concentration. By heating the crude /fai^o-nitrites with water and 
sodium bromide the bromides can be obtained, and then trans- 
formed into the f^^bromocamphorsulphonates, which are, then 
resolved and separated by fractional crystallisation. Prom the 
pure, active broinocamphorsulphonates the active bromides can be 
obtained by treatment with hydrobromic acid. The fractional 
crystallisations involved are long and tedious, and for details the 
original paper must be consulted. 

Resolution of the /?a?;o-r/-pn-salts gave rise to four pure hromo- 
i'^niphornnlphonates, which may be called A, (7, and D. The 

t* 
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salts A and B belong to the prismatic series, and are optical anti- 
podes with respect to cobalt, as was shown by a study of their 
bromides. They have respectively [ajj) +10°, [a]* +1TO°, and 
[a] +60°, [a]K +30°. The salts C and D belong to the needle 
series, and are also optical antipodes with respect to cohalt j their 
specific rotations are respectively [a]^+20° [aj^ +120°, 

and [a]p + 0°, [a]E + U0°. 

Similarly, resolution of the /^arm-f-pn-salts gave four pure Growo- 
camphorHufpJionatefi, A,B,C, and D, The prismatic salts A and i? 
had +106°, We +10°, andWD+62°, +80° respectively. 
The needle salts C and D had [aJu+TO®, [aj^ +92°, and 
[a\j^ +130°, [aje +H° respectively. The pairs A and B and C and 
D were again optical antipodes with respect to cobalt. 

The i[^\o-(Unitroethyh,nfdiamineproppleivediaminecohaltic hrom- 


idfn, XBr, where X 


= [(NO,),Co“], 
all 


prepared from the above 
yellowish-brown in colour, 


bromocamphorsulphonates, were 
A and i9 crystallising in prisms and C and D in needles 
specific rotations, [a]j„ for the rf-pn-series were: 


The 


d-Co. Z-Co. 


Priams — —60“ (A) 

Needles — 6“ (C) — 108“ (D) 


The corresponding specific rotations for the ^-pn-series were: 

. i-Co. d-Co, 


Prisms 4-30“ (B) +60“ (.^4) 

Needles +6“ (C) -l-108“(i)) 


The ^Bivo-thiocyanatts, XCNS, were prepared from the bromides 
by treatment with sodium thiocyanate, and are yellow in colour. 
The specific rotations, [a]jj, of the rf-pn-series were: A, —64°, 
B, -32° C, -6 5°, D, -109°, and of the /-pn-series: A, +64° 
B, +32°, (7, +6*5°, D, +109° 

The ^8L\o-sulphates, XgSO^ (the isomeride A crystallises with 
IH 2 O), were obtained from the bromides by reaction with 
anunoniuin sulphate. The specific rotations, [a]j„ of the fi?-pn-series 
were: ^4, -63°, B, -32°, C, —7°^ jy,-112°, and of the /-pn-series, 
A, +63°, ii, +32°, +7°, 7), +112°. 

The partly racemic ^diwo-hromides, XBr, were prepared synthetic- 
ally by combining the proper constituents in pairs. The follow- 
ing compounds containing racemic cobalt and active propylene- 
diamine were obtained. d-pn-S tries-. A +5, [ajp -45°; C + B, 
[a]j, - 57°. Vpn-Seties : i + 5, [ 0 ]^ + 45° ; C + Z>, [o]i, + 57° The 
compounds containing racemic propylenediamine and active cobalt 
were as follows: ^pn-d. +/-pn-J3, Wd (7“pn-5 + /-pn-d , 

[ajo +15°; d-pndj -\-Upn-D, [ajj, +51°; rf-pn-H + /-pn-(7, [ajj, —51°. 

All the above ^^•^0 -salts show strong optical dispersion, and 
curves are given showing their rotations for fifteen wave-lengths 
between p/x = 643’25 and 492. 

The completely racemic flavo-sa?<5 were prepared synthetically 
from the proper components, and were fo\ind to be inactive. 
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Xhe ctoQW-chlorides, XCl, were prepared from the crude nitrites 
Ijy treatment with cooled hydrochloric acid. They are plden- 
yellow in colour and less soluble than the bramides and iodides, 
rhe </'pn-chloride has [aj^ -11° and the /-pn-chloride [0]^, +12®. 

The d-pn- and \-jm-crckeo-nitnies, XNO2, have [aJjj + 22 ®, and 
the corresponding cToceo-bromides [a]p + 10 ®. T, S. P, 

ConBtitation of Internally Complex Metallic Salts. A 

^Vebneb and Soph. Matissen (Helvetica Chim. Actn, 1918 , 1 , 
84 ). — ^Tschugaev has already shown that when dioximes are 
introduced into metal -ammonias, the dioximino-radicle occupies 
two co-ordination positions. In order to see if this holds in other 
^ases, the authors have introduced acetylacetone and benzhydr- 
)xainic acid, which readily give internally complex salts, intocobalt- 
immonias, and have found that these also occupy two co-ordina- 
tion positions. The action of acetylacetone and benzhydroxamic 
icid respectively on hydroxoaquodiethylenediaminecohalt salts 
yives rise to acetylacetonato- and benzhydroxamato-diethylene- 
iiaininecobalt salts, which have the following general formulae : 


r CH, 

HC<g^>Co enj 

Xg and 

- 

C,H,-C<^®>Co en, 

OH, 


1 

L H J 


Acetylacetonatodiethylenediaminexoholt bromide ^ YBrgjHgO, 
vhere Y = [C5H702Coen2], is prepared by heating a solution of 
[ gram of hydroxoaquodiethylenediaminecobalt bromide in 10 c.c. 
>f water with O' 6 gram of acetylacetone on the water-bath under 
’eflux for half an hour, and then concentrating to half its volume. 
The bromide is precipitated by the addition of sodium or potassium 
)romide, and forms large, garnet-red crystals, By appropriate 
louble decomposition of the bromide with other salts, as, for ex- 
imple, with potassium iodide to give the iodide, or with silver 
!hloride to give the chloride, the following salts were prepared. 
The iodide, Yl2,H20, forms garnet-red prisms; the chloride, 
irCl2,2H20, gives dark red crystals; the nitrate, Y(N03)2, crystal- 
bee in large, well -developed garnet-red crystals; the mlphate, 
^80^,2^20, forms long, red needles; and the perchlorate, 
ir{C104)2, crystallises in large, ruby-red columns. 

Benzhydroxamatodiethyleuediaminecobalt bromide, YBr2, where 
ir-[C7Hg02NCoen2], is prepared by heating a solution of 1 gram 
if hydroxoaquodiethylenediaminecobalt bromide in 10 c.c. of water 
vith the molecular-equivalent quantity of benzhydroxamic acid 
mder reBux for half an hour. The solution is filtered from a 
ight-coloured by-product and the bromide precipitated by the addi- 
ion of sodium or potassium bromide. It forms large, almost black 
rystals with a metallic glance. The following salte were prepared 
rom the bromide by methods similar to those mentioned for the 
cetylacetona to- salts. The perchlorate, Y (0104)3, fo^^s large, 

2 
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violet crystals possessing a metallic glance; the dithionate 
YS20g,2Ho0, crystallises in fine needles; the thiocyanate, Y(SCN),,, 
gives dark violet, metal lie- glistening octahedra; and the swphate^ 
YS 04 , 3 H 90 , crystallises in rose-coloured, long, hair-like needles, 

T. S. P. 

The Constitution of Carbamides. VI. Mechanism oi 
the Synthesis of Urea from Urethane. Ehil Alphonse 
Werner (T., 1918, 113, 622—627). — Although the vapour density 
of urethane at 203° approximates to the theoretical, the ester 
gradually decomposes when boiled under reflux, yielding ethyl 
alcohol and cyanic acid, the latter being found as cyanuric acid, 
The formation of urea from ammonia and urethane is therefore 
not a simple case of the conversion of an ester into an amide, but 
is actually a modification of Wohler’s synthesis, involving the union 
of ammonia and cyanic acid. Similarly, the decomposition of 
urethane by aqueous alkali is not a direct hydrolysis, as is commonly 
assumed, but actually occurs by the stages OEt'CO'NH, — > 
OEt'C(ONa):NH -> EtOH-t-NaOCN NaHOOs-f NHg.^ On 
the other hand, when heated in a current of hydrogen chloride, 
urethane gives carbon dioxide, ethyl chloride, and alcohol, the acid 
therefore appearing to favour the constitution OEt*CO*NH, 
whereas alkali favours the constitution OEt’C(OH)!NH. When 
urethane is heated in aqueous solution at 130°, it gi\es rise to urea 
without the independent addition of ammonia, the cyanic acid 
arising from the dissociation of the urethane undergoing hydro- 
lysis to urea. The relative difficulty of formation of urea from 
ethyl carbonate or carbamate and ammonia supports the view that 
urea does not contain two amino-groups, and the suggestion is made 
that two amino-groups, like two hydroxyl groups, cannot be attached 
stably to one carbon atom. 

For experimental details, reference should be made to the 
original. jy p ^ 

The Constitution of Dicyanodiamide. William J, Hale 

and Frank C. Vibrans (J. Amer. Chem, Soc., 1918, 40, 
1046— -1063).— Of the many constitutions which have been proposed 
for (licyanodiamide, the authors’ experiments favour the cyano 
guanidine structure, NH 2 'C(.NH)*NH*CN, suggested by Bam- 
berger in 1880. Pohl (A., 1908, i, 575) found that about 
oue-half of the total nitrogen in the molecule is eliminated 
by sodium hypobromite, aud, assuming that only an amino-groujj 
can react to this end, proposed the constitution C(NH 2 ) 2 :N*CN. 
The authors, however, using 20% sodium hypochlorite, have 
e imiiiated three-fourths of the nitrogen, the remaining atom being 
that in the cyano-group. 

The quantity of nitrogen liberated by the reaction between 
dicyanodiamide and nitrous acid depends on the temperature and 
the concentration of the acid used as solvent. With 50% acetic 
acid as solvent no nitrogen was evolved at the ordinary tempera- 
ture, and at the b. p. only an amount corresponding with one- 



ORGANIC GHBHISTRY. 


i. 381 


quarter of an atom. With 85% acetic acid at the b. p. one atom 
of nitrogen was eliminated, with 95% acid two atoms, with glacial 
acetic acid about three atoms, whilst with 85% phosphoric acid all 
the nitrogen in dicyanodiamide was eliminated in the elementary 
state. Dicyanodiamide, therefore, undoubtedly contains one amino 
group, as is evidenced by the comparative ease with which the first 
atomic proportion of nitrogen is eliminated. If a second amino- 
group were present, its interaction with nitrous acid should proceed 
under practically the same conditions. The development of a 
second araino^group in the course of the decomposition might there- 
fore account for the higher temperature and longer time necessary 
for interaction with a second molecule of nitrous acid. The authors 
have failed to find a compound containing an amino-group v/hich 
in 85% acetic acid at the b. p. does not react with nitrous acid; 
even guanidine, which, as stated by Van Slyke, fails to yield any 
nitrogen in 50% acetic acid at the ordinary temperature,- yields 
two atomic proportions (but never more than two) in hot, more 
concentrated acetic acids. The fact that the condensation product 
of dicyanodiamide and formaldehyde, to which Pohl Qoc, at.) 
ascribes the constitution OH’CH2*NH*C(NH2)iN*CN derived from 
his formula for dicyanodiamide, does not yield any nitre^en in 
85% acetic acid suffices, therefore, to disprove Pohl's constitution, 
leaving for the condensation product the alternative constitution 
0H'CH2*NH‘C(!NH)*NH*CT^ derived from the Bamberger formula 
for dicyanodiamide. 

When an aqueous solution of dicyanodiamide and acetylacetnne 
is boiled with a little 2V'Sodium hydroxide, a substance, CjHgN4, is 
obtained which does not contain a primary amino-group, but 
responds to the Liebermann and the Hinsberg tests for secondary 
amines. The formation of this substance disproves, according to 
the authors, Pohl’s formula for dicyanodiamide, since they assert 
that this would lead to the formula of a condensation product 
containing neither primary nor secondary amino-groups. The sub- 
stance is regarded as 2-imino-\-cyano-i : ^-dimeikyl-l : %dihydro. 

pyrimidine, Nil * G forms colourless 

needles, m. p. 225°, yields a silver salt, C7H7N4Ag, and is converted 
by boiling dilute sulphuric acid (1*5) into 24minoA:^^dimethijl- 
l:2-dihyd7'opyrimidine, CgHgNgjH^O, lemon-yellow prisms, m. p. 
199° (decomp. ; anhydrous), which yields the well-known acetyl- 
acetonecarb amide when boiled with 4V-sodium hydroxide. 

The condensation of dicyanodiamide (Bamberger’s formula) and 
acetylacetone could yield a product which might be 2-imiiio-l- 
cyano-4 : 6-dimethyl-l ; 2-dihydropyrimidin6 (as stated above) or 
2-cyan oamin o4 ; fi-dimethylpyrim id ine, but the latter alternative 
is excluded, because the product does not give Conibes’s aminodi- 
niethyl pyrimidine on hydrolysis with boiling dilute sulphuric acid. 

C. S. 

Mercury Fulminate. W. R. Hodgkinson (/. Soc. Chem. Ind,, 
1918, 37, 190t). — The author points out that mercury fulminate 
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cannot be formed in the absence of nitrous acid or a mixture of 
nitric oxide and nitrogen peroxide; he therefore reprwents the 
formation and constitution of fulminic acid by the equation: 


9H, 

OH-CH, 


o:n^° 


OH 


S>» 


+ 2H,0, 


j. r. s. 


The Decomposition of Solutions of Hydrocyanic Acid. 

\V. Lew COCK {Pharm. 1918, 101, 50 — 51).— The decom- 
position of solutions of hydrocyanic acid with the formation of a 
yellow or brown coloration or deposit is attributed to the action of 
small quantities of basic substances which are principally derived 
from the glass vessels, but might also be introduced by the 
use of hard water in preparing the solutions. A similar decom- 
position is observed in concentrated solutions of sodium cyanide on 
the addition of sodium carbonate, but not in presence of sodium 
hydroxide. In this case, it would appear that the alkali influences 
the hydrogen cyanide liberated by hydrolysis of the cyanide, 
whereas in presence of sodium hydroxide this hydrolysis is sup- 
pressed. Experiments showed that the addition of bases and salts 
with alkaline reaction greatly accelerated the decomposition of 
dilute solutions of hydrocyanic acid. The effect of bases derived 
from glass was studied by sealing up portions of an 8% solution of 
hydrocyanic acid with finely powdered glass, together with various 
substances which might be expected to retard the decompositioc, 
and observing the length of time required for the appearance of a 
yellow coloration. The retardation was most marked in the 
presence of acids, and the addition of 1% of sulphuric acid, calcu- 
lated on the weight of hydrocyanic acid, delayed the appearance 
of the colour for twenty-three days, as compared with two days in 
the case of the solution of hydrocyanic acid in distilled water. 
Tartaric acid equivalent to half the above quantity of sulphuric 
acid preserved the solution for twelve days, and saturation with 
(■arbon dioxide delayed decomposition for thirteen days. The pre- 
servative effect of various substances in the presence of glass would 
therefore appear to depend essentially on their acidity, and it wa? 
found that substances such as alcohol, glycerol, and mannitol were 
entirely without influence. With a higher concentration of tartaric 
acid (O' 04 gram in 5 c.c.), the 8% solution of hydrocyanic acid 
remained unaffected in the presence of glass for more than four 
months, and it is concluded that 10% of sulphuric acid, on the 
weighty of the hydrocyanic acid, would preserve the solution 
indefinitely. g 

Complex Uranyl Compounds. Arno MOller (Zeitsck 
anorg. Chem.., 1918, 103, 5.5— 68).-A number of complex com- 
pounds of the uranyl radicle with cacodylic acid, o-, m-, and 
p-sulphaminohenzoic acids, toluene-o-sul phonic acid, and o-phenyt 
mnchonic acicj haye b^en prepared. The cacodylic acid compound 
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is of special interest on account of its therapeutic properties. By 
treatment with hydrogen sulphide in alcoholic suspension, it is 
converted into a dithic^erivative. 

Uranyl cacodylate^ U02[As02(CH3)2]2, is prepared by double 
decomposition of sodium cacodylate and uranyl acetate. It forms 
a bright yellow, odourless, and tasteless powder, is decomposed by 
acids and alkalis, and when strongly heated evolves cacodyl 
vapours, leaving a residue of UgOg. 

Uranyl thiocacodylate^ U02[As0 8(0113)2] 2, is difficult to isolate 
owing to its instability. By evaporating its alcoholic solution in 
a vacuum desiccator, it is obtain^ as a reddish-brown, crystalline 
mass with a mercaptan-like odour, m. p. 60 — 65°. 

Uranyl o-mlphaminohenzoatty U02[C(5H4(S02’NII.2)*C02].2,3H20, 
forms small, greenish -yellow crystals with a metallic taste. Uranyl 
jn-sulphaminobenzoate forms a dihydrate. Uranyl p-sulphainino- 
benzoate forms a monohydrate. 

Uranyl toluene-o-sulphonate, U02[C7H7*S03]2,2H20, forms 
fairly large, bright yellow leaflets. 

Uranyl a-phenylcinchonatey TJ02[C9NHgPh*CX)2]2, is a dark 
yellow, tasteless and odourless amorphous powder. E, H. R. 

Dissociation as a General Phenomenon with Hydro 

carbons. Hans Meter and Alice Hofmann {Monat&h.^ 1918, 39, 
107 — 128). — The observed action of heat on organic substances, 
particularly hydrocarbons, indicates the occurrence of dissociation 
of hydrogen from carbon at a C-H-linking; the efiect is not 
appreciable at the ordinary temperature, bub becomes so when the 
dissociation process is favoured by rise of temperature, the influence 
of light, and of electrical or radioactive radiation. Substances 
which will remove one or other of the products of the dissociation 
should also extend its effect, and examples are quoted in which 
oxidation is already known to cause a condensation of two aromatic 
nuclei. The general evidence supplied by the nature of the con- 
stituents of coal tar supports the further view that in pyrogenic 
reactions long side-chains tend to become shortened, and this accords 
well with the fact that longer chains are more easily attacked, for 
example, by oxidising agents. 

An examination of anthracene oil revealed the presence of 
diphenyl, together with a mixture of the ditolyls, but dibenzyl 
could not be detected. isopropylbenzene when heated strongly 
decomposes mainly into toluene and trioxym ethylene, the latter 
arising from the severed methylene groups. Methyl phthalate 
gives methyl benzoate, formaldehyde, and methyl diphenyltricarb- 
oxylate. Methyl acetate gives o-trioxymethylene as the main pro- 
duct, and no ethyl succinate. The action of sunlight on a 
suspension of ethyl dihydrolutidinedicarb oxylate in benzene gives 
ethyl lutidinedicarboxylate. D. F. T. 

Nomenclature of Singly- and Multiply divided Carbon 
Rings . Bridge linking. J. Bredt and Maria Savelsberg 
{/. pr. Ghem., 1918, [ii], 97, 1 — 22). — After reviewing the various 
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methods of nomenclature suggested hitherto for cyclic organic 
compounds containing bridg^ linkings and indicating their 
respective weaknesses, the authors suggest a scheme in which as 
far as possible the numbering of the carbon atoms is commenced 
at an atom possessing no symmetrical counterpart in the molecule, 
and, in the numbering, careful consideration is given to plane^j, 
of symmetry in the molecule. The conception of a “bridge” is 
limited by the exclusion of molecules in which the bridge exists 
between two ortho- positions in a cyclohexane ring, such compounds, 
for example, decahydronaphthalene, being classified as containing 
condenserl nuclei. With more complex cyclic molecules, the 
excesive use of numbers is avoided as far as possible by the use of 
names, so that each number represents a single position. The 
various cyclic systems as far as possible are referred to cyclohexane, 
and are groups into (a) single rings, -(6) double rings containing 
a meta- or para-bridge, or composed of rings condensed together by 
an amphi- or a spiro-attachment, and polycyclic compounds con- 
taining bridges together with a peri-linking, or consisting of com- 
binations of (o) and (?>). 

The following examples illustrate this system of nomenclature. 
In the camphane and fenchane group, the molecule of camphor 
(annexed formula, I) may be taken as typical, the corresponding 
name being p- 7ft cso methylene-1 : 1 : 2 “-trimethyl cycfohexan-3'*-one. 
The atoms in compounds of the pinane group are distinguished by 

0H„— OH—OH, 

I 

* CMe, 

I 

(JH,— OMt-CO 

i"' 2 '’ 8 “ 

(!•) 


3^ 2^ 

CH -OMe 

/\ \ 

CHj^CMe^ CH i 

\/ / 

CH CH, 


(II.) 


the method shown in formula II (annexed), which shows pineiie 
to he 7ft-7«c«omethylene4 : 4 : 2^-trimethylcyc^o-Ai* ^^-hexene. By the 
idea of a bridged ring as defined above, the carane group is ex- 
cluded from the new system of nomenclature; its inclusion offers no 
great difficulty, but preference is given to the d^cription of carane 
as ampAtmethylenecycfohexane. The carbon atoms in tricyckne 
(a-pcricycZocamphane) are numbered as in 
formula III (annexed), the corresponding 
name being p-me^omethylene-l ; 1 : 2“-trimethyl- 
3““'-pmcyc?ocycfohexane, whilst as further ex- 
amples may be mentioned Buchner’s condensa- 
tion product of ethyl diazoacetate and bornylene, 
which receives the name ethyl p-meso- 
methylene-l : 1 : 2 -trim ethyl cyc?ohexane-a wpAi- 
3«P-methylenecarboxylate (formula IV), and 
the parent hydrocarbon of Forster’s hydroxy- 


3^ 

“CH, 


I 

CH- 


'CMe, 




\cMo/ 


(HI.) 


-CH 
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camphene (formula V), which is described as p-m«samethylene-l : 1- 
dimethylcyc/oh©xaiie-ampA*-2* : 3“-inethylene. 


OHj— OH — OH 
I lOMe, [\cH-CO,Et 
OHj — OMe — oH 
8® 2 “^ ' 3 " 

av.) 


CHo— OH CH, 

1 ’ 1 

j J OMeg j 

CH.— 0— 


OH, 

(V.) 


D. F T. 


Ni^BOtriphenylamine and Colours oi the Second Order. 

Jean Piccard and Morris Eharasch [and, in part, E. H Fleck! 
(J. Amer. Chem. 6oc., 1918, 40, 1074— 1079).— It is well known 
that the colour of a yellow dye is lowered by increase of molecular 
weight through orange, red, violet, blue, to green owing to a shift 
of its maximum absorption band towards the red Ind of the 
spectrum. Absorption colours have much in common with inter- 
ference colours, and the first absorption band or group of bands 
is always follow^ by a second one, which is the octave of the first 
When a dye with a lower colour than green is prepared, therefore 

■"Mai L o'^tained' (Piccard, A., 1913 

1 , 895), but hitherto dyes giving more than a yellowish-green or 
greenish-yellow have not been prepared. The authors hive now 
prepared an orange compound of the second order. A suspension 
of tnphenylamue (prepared hy heating diphenylamiue and iodo- 

a S'ca^M '>^^>>onate and 

a ittle catal^iL copper at 207° for twelve hours) in absolute alcohol 

saturat^ with hydrogen chloride was slowly treated at -6° with 
amyl niteite, dy hydrogen chloride being pissed through the mix 
1 ^ 00111 ^ 1 f®’ or carmine hydrochloride is suspended 

washed wfth w 7 r-tLi 

washrf with cold water, dned in a vacuum desiccator, dissolved il 
dry ether, and the solution treated with hydrogen chloride, whmebv 
V-mtrosatnpherwlamine hydrochloride (diphenylbenzoquinonemonl 
mins orime Monde), OH-NICjH.rNPh.Cl, is obtain^; it IryXl- 
jis6s in lonff, brown needles m n 1 7 fio ta ’x j • / i ^ 
NO-PTT.iIpi. LI ■ r\ \P'r^r • 

Ai -a ■’ -rL % hydrolysing the preceding hydro- 

chloride with water, forms long, brown needli (orange 

powdered), m. p. 120-5° (corr.), gives a yellow solutiln i/benzene 
and an orange solution in alcohol, and yields Hera’s p-acetylamino- 
triphenylamiue by reduction with zinc and acetic acid, followed by 
acetylation The colours of the base and its hydrochloride are 
alike, but that of the former is orange of the second order and that 
of the hydrochloride orange of the first order. C. S 

Sulphur ^ Naphthyl Chlorides. [/S-Chlorothioluaph- 
walenea.J Th. Zincke and K. Eismater [Ber., 1918, 61, 751—767 
Compare A.. 1912, i, 762; 1915, i, 234).-When 3-thiolnaphthalene 
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is treated with chlorine, it first suffers oxidation to the disulphide, 
then changes into the unstable ^-chlorothiolnaphthalene, and 
finally yields l-chloro-jfi-chlorothiolnaphthalene. This is a compara* 
tively stable substance, capable of taking part in many reactions, a 
number of which are described. 

jS-Thiolnaphthalene is obtained by the reduction of_ crude 
naphthaiene-/S-sulphonyl chloride with zinc dust in alcoholic solu- 
tion. ^-Chlorothiolnaphthalene, prepared by the action of chlorine 
(1 mol.) in dry chloroform, is a yellowish-red powder, m. p. 50—60“, 
which readily changes into di-jS- naphthyl disulphide -on treatment 
with alkalis, alcohol, acetone, aniline, or ^-naphthol, or when kept. 
l-Chlaro-p-chlorothiolnaphthalene, CjQHgCl'SClj the product 
obtained by using twice the amount of chlorine, forms small, hard, 
yellowish-red crystals, m. p. 74—75°. This is oxidised by chlorine 
in glacial acetic acid solution to l-chloronaphthalene-jS -sulphonyl 
chloride, m. p. 84—85° (compare Clcve, A., 1892, 345), the 
corresponding anilide having m. p. 171 — 172°. 

Methyl l-chloro-^-naphthylsulphinite^ CjoHgChS'OMe, an almost 
colourless, unstable oil, is prepared by the action of dry sodium 
methoxide on the chlorothiol, but the corresponding acid is un- 
known. Attempts to isolate it, for example, by the action of 
;V -sodium carbonate on the chlorothiol, result in the formation of 
the anhydride, di-hchloro-$-naphthyl sulphoxide [di-l-ckloro-f^ 
thiomphthyl oxide], 0(S*CioH6C71)2, which separates in pale yello^v 
crystals, m. p. 149°. This is reconverted into the chlorothiol by 
means of phosphorus pentachloride, whilst warm A-sodium hydr- 
oxide transforms it into di-\-chloro~^’?iaphthyl disulphide, 
S 2 (CioHftCl) 2 , thin, glistening leaflets, m. p. 141 — 142°, and 1-cA/oro- 
^-naph thylsulphinic add, CioHfiCl'SOgH, felted needles, m. p, 

138— 139° {methyl ester, from the silver salt, long needles, m. p, 

139 — 140°). If the oxide is boiled with glacial acetic acid, it 
changes into di-l-chloro-$-naphthyl dimlphoxide, 

Ch,H6C1*SO*SO*CioH6C1; 

this may also be prepared by the interaction of the chlorothiol and 
the silver salt of the foregoing sulphinic acid, and it crystallises in 
colourless, prismatic needles, m. p. 152 — 153°, and liberates iodine 
from potassium iodide. 

The chlorothiol reacts with bases in indifferent solvents to form 

thiol amines '' and “ dithiolimines,” C](jHgCl*S*NR 2 and 

NE(S-Ci„H,Cl)„ 

where R — H or a radicle. Thus, aqueous ammonia yields 1-cA/oro- 
B-nuphthylthiolamine, which crystallises in small, stout needles, 
ni. p. 160° (becomes red at 95° and partly decomposes at 105— 110°), 
and forms a benzylidene compound, CiQHgChS'NICHPh, m. p. 

^107°. Ethereal ammonia produces di-l^chloro-fi-naphthyldi- 
thioUmine as a pale pink powder, m. p. 213 — 214°, which may also 
be obtained by treating the amine with glacial acetic acid in the 
cold. Methylamine yields l-chloro-^-naphthylthiolmethylamine, 
small leaflets, m. p. 89—90°, and the imine, NMe(S*C,oHga)., 
m. p. 177 178°, l-Chloro-^-naphthylthiolanilide, prismatic 
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needles, m. p. 132^^, ’<t'na'phthylidide, hard crystals, m. p. 154®, and 
.fi-naphihylidide, ^mall needles, m, p, 132—133®, are prepared from 
the amines in benzene solution. 

The napfathylaminee behave differently if applied to the chloro- 
tbiol in warm glacial acetic acid solution. In these circumstances, 
the reaction resembles the coupling of a diazonium chloride with 
the bases. Thus, o-naphthylamine yields ^'A-di~V-chloro-^- 
fi^phthyUhio-Ornaphthylamine [\-aminonaphthyl 2 :4-d*-l^-cA/f>ro- 
^^naphthyl disulphide], NH 2 *CjoH 5 (S-C]oH 6 Cl) 2 , m. p. 85—87®, 
which forms an acetyl derivative, m. p. 144 — 145®, and a red azo- 
(]ye with ^-naphthol, whilst jS- naphthyl amine gives l-ckloro-^ 
nivphihyl %aviino-a.-^phthyl sulphide, in prisms and needles, m. p. 
183—184®. The latter yields a diacetyl derivative, m. p. 153—154°, 
jrives azo-dyes, and reacts with the original chlorothiol to form 
the covipouTid, CioH6CbS*NH-Cj(,Hg-S'CioHgCI, m. p. 187—188®. 

The chlorothiol also resembles a diazonium chloride in its reac- 
tions with tertiary aromatic amines and phenols, except that the 
components usually need to be heated to ensure success. Dimethyl- 
aniline yields p-dimeihylaminophenyl X-chloro-^^naphthyl sulphide, 
prisms and needles, m. p, 120—121®. 
o-Naphthol gives l-chlora-^-naphthyl i-hydroxy-a-naphthyl 
sulphide, CjQHgCl*S*CjQHg*OH, m. p. 116 — ^118® (acetate, m. p. 
138 — 139®); j8-naphthol forms \-chloro-^-naphthyl 2-hydroxy-a- 
mphthyl sulphide, large needles, m. p. .142 — 143® (acetate, m. p. 
123 — 124®); and resorcinol yields op-dihydroxy phenyl \-chloro-^- 
naphthyl sidphide, glistening leaflets, m. p. 153 — 154® (diacetate, 
m. p. 83—84®). 

The chlorothiol also reacts with a number of ketones. For ex- 
ample, acetone gives \-chloro-^-naphthyl acetonyl sulphide 
(\~chloro-$-naphthylthiomethyl methyl ketone), 
CioHeCl-S'CH^'COMe, 

ill colourless needles, m. p. 70 — 71®, which forms a hydra zone, 
glistening leaflets, m, p. 202®. 

Potassium cyanide converts the chlorothiol into l-cA/oro-3- 
naphthyl thiocyanate, CiyHeCbSCN, m. p. 118 — 119®. 

J. C. W. 


Preparation of a New Type of Organic Sulphur Com- 
pound. Gerald Koel White (T., 1918, 113, 608—609). — Wh«i 
3-naphthyl disulphide is heated with sodium sulphide crystals and 
sulphur, it gradually dissolves iii the sodium polysulphide solution 
first formed. On cooling, glistening lamellse of sodium ^-naphtkyl- 
iUosulphoxylate separate, from which the free acid, 


VbH.-CH 

CH=CH 


>C-S*SH, 


is liberated by dilute hydrochloric acid. The lead salt, obtained 
by double decomposition as an orange precipitate, on keeping 
gradually decomposes, the colour passing through scarlet to brown 
and black, whilst when heated with alcohol it yields 3-naphthyl 
disulphide. D. F. T. 
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The Hydrindene l : 2-diol8. J. BdESEKEN and Chr. van Loon 
[Proc. K. Akad. Wetemch. Amsterdam, 1918, 20, 1186 — 1191).-^ 
The authors have repeated the work of Heusler and Schieflfer (com- 
pare A., 1899, i, 365), and consider that they had obtained an 
impure m-1 : 2-dihydroxyhydrindene, which is now found to have 
m. p. 107' 5— 108°. The diol described by Weissgerber (A., 1911, 
i, 623) is not really pure, but when obtained in the pure state 
from indene dibromide it is the fm?is-l : 2-dihydroxyhydrindene, 
m. p. 159 '8 — 160° (corr.). It gives a diacetate, b. p. 169— 169'5°/ 
13 mm. (corr.), 1T771, I'olIO. The cisrdibenzoate ha? 
rn. p. 109'5— 110’5° (corr.), and the trHn^-dibenzoate, m, p 
76-5 — 77-5° (corr.), whilst the corresponding phen^lurethanes have 
m. p. 206° (deooinp, ; corr.) and 206‘5° (decomp.; corr.) re- 
spectively. A polymorphic modification of the cis-diol, m. p 
100’5 — 101 ‘5° (corr.), obtained during the hydrolysis of the 
rz^-dibenzoate, is described. 

Indene owide, ^ ^ ^0, m. p. 31 — '3T5°, b. p. 113°/19‘5 mm, 

(corr.), 1‘1258, Tt® ^ 1'5627, was obtained by the decomposition 
of bromohydroxyhydrindene by potassium hydroxide in ether. 
This oxide, as well as the cis- and ^/’fl7A,'?-dihydroxyhydrind6nes 
readily gave jS-hydrindone when warmed with dilute sulphuric acid, 
Indene oxide when carefully hydrated gave a mixture of the c/V 
and fmn^-glycols. W, G. 

Synthesis of Derivatives of Phenylethyl Alcohol. Jose 
Ranedo {A^iaL Fis. Quim., 1918, 16, 351—354). — Magnesium 
benzyl chloride and chloromethyl ethyl ether, CHr,Cl*OEt, react 
to form phenylethyl ethyl ether, CH2Ph’CH.2*OEt, a liquid, b. p. 
193—196°. Oxidation with chromic acid converts this substance 
into benzoic acid, and phosphorus pentachloride yields a liquid 
which decomposes when distilled at ordinary pressure into hydrogen 
chloride and a liquid, b. p. 200°. A. J, W. 

Sitosterol. A. Windaus and Erik Rahlen {Zeitsch. physiol 
(jhem,, 1918, 101, 223 — 235). — In the presence of palladium, sito- 
sterol in acetic acid solution is reduced by hydrogen at 100°, form- 
ing sitostanol, fiat four- or .six-sided plates from alcohol 

m. p. 137°, [a]«, -f 27-9°; acetate, m. p. 132°. The new campouiid 
closely resembles cholestanol, and on oxidation with chromic acid 
yields dtostmione, C27H4gO, plates from alcohol, m. p. 157° 
[a]l, -t-45‘7° and, with excess of chromic acid, sltostandicarboayfk 
acid, a27H^RO^, plates from acetic acid, m. p. 225—227°. Both the 
latter compounds are analogous to, but not identical with, the 
corresponding cholesterol derivatives, cholestanol, and cholestandi- 
carboxylic acid. On distillation of a mixture of sitoatandicarb- 
oxylic acid and acetic anhydride at 280° in a vacuum, carbon 
dioxide and water are evolved, and a cyclic ketone produced. 
C26H41O, well-formed hexagonal crystals from methyl alcohol, m. p. 
112°. Reduction of sitostanone with zinc amalgam in boiling acetic 
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acid solution yields the hydrocarbon, sHostan, C 27 H 4 g, m. p. 
85— 85‘5°» which resembles cholestan (m. p. 80 — 8P), but is cer- 
tainly not identical with it. The observed differences between these 
derivatives of sitosterol and the corresponding ones derived from 
cholesterol indicate that the general resemblance of the parent 
substances cannot be ascribed to the possession of a common struc- 
ture with a difference in the position of the hydroxyl radicle, the 
double linking, or of both. The difference between sitosterol and 
cholesterol must therefore be structural or steric. H. W. B. 

Anodic Formation of Ester simultaneously with Nitro- 
benzene and oNitrophenol from the Mononitrobenzoic 
Acids. C. ScHALL {Zeitsch. Elektrochem., 1918, 24, 154 — 157). — A 
mixture of potassium o-nitrobenzoate and the free acid in acetic 
anhydride solution has been subjected to electrolysis at the ordinary 
temperature. The anode products of the electrolysis were nitro- 
benzene, o-nitrophenol, and the Miitrophenyl ester of o-nitro- 
benzoic acid. The yield of the products depends on the tempera- 
ture. In concentrated aqueous solutions of potassium acetate and 
o-nitrobenzoate, the anode products are nitrobenzene, o-nitrophenol, 
and methyl o-nitrobenzoate. The formation of the nitrophenol 
is to be regarded as an anodic oxidation product, since this sub- 
stance is produced by the action of persulphate on the o-nitro* 
benzoate. The formation of nitrobenzene, which is the analogue 
of methane in the acetate electrolysis, is stated to be due to the 
thermal decomposition of an intermediate compound of a peroxide 
nature. J. P. S. 

The Direct Conversion of Nitriles into Esters. Paul 

Pfeiffer { Be /\, 1918, 51, 805). — With reference to Spiegel's com- 
munication (this vol., i, 216), the author points out that examples 
of the direct conversion of nitriles into esters were given in his 
work on stilbene-o-carboxylic acids some years ago (A., 1911, i, 448), 
where he also directed attention to the steric hindrance of a methyl 
group in the ortho-position. J. C. W. 

Direct Preparation of Aromatic Nitriles by Catalysis. 

Alpii. Mailhe {Ihdl. Soc. 1918, [iv], 23, 235—238).— 

Aromatic nitriles may be readily prepared with good yield by 
passing the vapours of the esters of the corresponding acids along 
with ammonia over aluininium or thorium oxides at 470 — 480°. 
This method has been successfully used with the methyl, ethyl, 
propyl, or isoamyl esters of benzoic, the three toluic, phenylacetic, 
and a- and /3 naphthoic acids. W. G. 

The Nature of Subsidiary Valencies. XVIII. Octam 
mines. Influence of the Volume of the Anion. Fritz 

Ephraim [with E. Rosenberg | {Be}\, 1918, 51, 644 — 669. Com- 
pare this vol., ii, 115). — In the course of this work it has often 
been demonstrated that the ability of a substance to form additive 
compounds is intimately connected with the magnitude of the space 
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occupied by the various parts of the molecule. It is now shown 
that when the anion is particularly large, the additive capacity of 
the cation for negative substances becomes much more than it is 
normally. For example, very few cases of metallic ammines are 
known in which the number of molecules of ammonia is more 
than six, but several are now described, being salts of bivalent 
metals with aromatic acids, in which the 'number is eight. In 
explaining this, the author offers a picture of the arrangement of 
the metallic atoms within the crystal, each one surrounded by eight 
acid radicles; the larger these radicles are, the more room will 
there be for ammonia molecules around the metallic atom. He 
refers, in this connexion, to the remarkable fact that polyhydrate« 
of some salts can combine with several molecules of hexamethylene- 
tetramine, and, conversely, compounds of salts with hexamethylene- 
tetramine or caffeine can combine with more water molecules than 
the salts alone (see A,, 1911, i, 184, 266; 1912, i, 812). 

That the chemical nature of the anion is not the factor which 
confers this extra additive capacity on the salt is proved by the 
fact that the corresponding alkali salts have no affinity for 
ammonia, and that carboxyiates and sulphonates alike give rise 
to octammines. Additional evidence that the controlling factor is 
a spatial one is adduced from the fact that salts of dibasic acids, 
like phthalic and naphtha lie acids, do not form octammin^, 
whereas benzoates do. 

Even in the aromatic series, however, the experimental material 
is by no means plentiful, for it so frequently happens that internal 
complexes are formed between some substituent in the acid and 
the metallic atom. For example, anomalous results, recognisable 
by unexpected colours and solubilities of the products, are often 
met with among halogeno-, amino-, and even ketonic acids. 

An unusual phenomenon has been observed in some cases, for 
example, that of cobalt benzoate octammine, namely, that when 
once obtained, the ammines are stable at temperatures much above 
that at which alone they can be produced. 

In the following list of hydrates and ammines, the temperatures 
given in brackets are those at which the vapour pressures are 
760 mm., that is, they are the “dissociation temperatures"’ on 
which the author bases his comparisons of stability. 

Bf.nzoaies. — Nickel; hexahydrate, pale green leaflets; octammine 
( — Cobalt; tetrahydratCj grey with a tinge of pink, changes 
to the bluish-violet anhydrous salt at 115^; octammine (32*5°, but 
can only be prepared at about -20'=). Copper; the peacock-blue 
anhydrous salt becomes first violet, then copper- coloured, then 
dark blue, further greenish -hi ue and green, and finally forms the 
grey octammme (-5-5®); the tensions of the blue hexammine 
(14°), red tetrammine (82 ‘5°), and violet diammine (183°), are 
given in place of incorrect data quoted earlier (A., 1916, ii, 104). 
Manganese; dihydrate, very pale pink; octammine (10‘5°). Zinc; 
diammine (190°), tetrammine (57°), hexammine (18°), octammine 
(-2-5°). Cadmium; diammine (182°), tetrammine (42°), hex- 



OKQANIC CHEMISTRY. 


i. 391 


ammine (17’5°), cctammine (6®). Ferrous; trihydrate^ groups of 
pale green prisms; ociammine (7°). 

Benzenegulphonates. — Nickel; hexahydrate, microscopic, rhombic 
leaflets; hexavnmine {145‘5°), bluish-violet. Copper; hexahydrate^ 
very greenish-blue, silky; pentammine^ smalt-blue. Zinc; 
hexahydrate, microscopic, rhombic leaflets; tetrammim and pent- 
am mine. 

Sulphanilates, — The copper salt is very sparingly soluble, olive- 
brown when cold, dark brown at 100°, and forms pcnta- and hexa- 
ammines (blue). Nickel; tetrahydraie, pale bluish-green prisms; 
hexammine and ociammine (below 0°), both pale reddish-violet. 

Phthalates. — The pale blue copper salt forms a hexammine. 
Nickel; dihydrate, brilliant green; hexammine. 

frinitrobenzoates. — Copper; dihydrate; reddish-brown ammines 
and an almost black decammine (the abnormal additive capacity 
is partly due to the participation of the nitro-groups). 

o-Naphthoylhenzoates. — Nickel; deeahydrate, very pale pink, not 
green, as most nickel salts; hexammine and ociammine (15°). 
Copper; tetra- and hexa-hydrates, almost white; ociammine (2°). 
Zinc; ociammine (-6°). 

Naphthalates. — Copper; tetrahydraie, slender, pale blue needles; 
hexammine (about 0°) and tetrammine, both pale slate-grey. 
Zinc; tetrammine. 

a-Naphthalenesulpho7iates. — Nickel; trikydraie, very pale green; 
tetra- and hexa-ammines. Copper; trihydrate, almost snow-white, 
although the solution is deep green and the anhydrous salt pale 
yellowish-brown; di- and tri-ammines. 

^^^aphthalenesulphonates. — Nickel; nonahydrate, green; hex- 
ammine, white; ociammine (26°), very pale violet. Cobalt; 
hexahydrate, almost colourless; ociammine (18*5°). Copper; 
hexahydrate, blue; hexammine (79*5°); ociammine ( — 1^). Zinc; 
hexahydrate, silky leaflets; ociammine (1*5°). Cadmium; hexa- 
hydrate', hexammine (90*5°). Ferrous; hexahydrate, leaflets; 
ociammine ( — 10°). Manganese; hexahydrate, almost colourless; 
ociammine (3*5°). 

Bihromonaphthalene-^-sulphonates. — -These are usually so very 
sparingly soluble that the acid might find application in analysis. 
Nickel, pearl -grey, forms a hexammine (above 150°) and 
ociammine (0°). Copper, reddish-violet, forms a tetrammine. 

^itroprnssides.—7i\no', trihydrate ; tetrammine and octommine 
(-5°). J. C. W. 

Hydrogenation of Aromatic Compounds by the Help of 
Platinum. HI. Hydrogenation with Platinum containing 

Oxygen. Kichard Willstatter and Daniel Jaquet (B&r., 1918, 
51, 767 — 779). — As the application of platinum in the catalytic 
hydrogenation of organic compounds has developed, various authors 
have found that it sometimes makes a difference whether the metal 
is entirely free from oxygen at the commencement of a reduction 
or has been freely expired to the air. In many cases, no difference 
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can be observed, for example, in the reduction of benzene by 
platinum black (A., 1912, i, 545), but Hess has found that th« 
careful exclusion of oxygen is of great importance in the 
hydrogenation of pyrrole and certain derivatives (A., 1913, i, 1378), 
The present paper describes cases of the opposite nature, in which 
the metal ne^s to be “primed occasionally with oxygen, and the 
conclusion is drawn that platinum itself and platinum loaded with 
oxygen are distinct catalysts. 

A similar difference was observed by Purgotti and Zanichelii 
(A., 1904, ii, 329), who found that platinum free from air would 
not induce the decomposition of hydrazine, whilst ordinary 
platinum preparations will do so, but would caase the decompo- 
sition of hydrogen peroxide and hydroxylamine. The particular 
case now dealt with, however, is the hydrogenation of the anhydrides 
of o-dicarboxylic acids. For example, phthalic anhydride suffers 
practically no reduction in glacial acetic acid unless the apparatus 
is opened as occasion requires and the platinum-black is shaken 
with the air, when the reduction proceeds from stage to stage quite 
smoothly, the final products being hexahydrophthalide (mixed with 
a little o-hydroxymethylhexahydrohenzoic acid), hexahydro*o-toluic 
acid (a mixture of ds- and frarw-isomerides), and hexahydrophthalic 
acid. The initial products include phthalide and o-toluic acid, 
which indicates that the anhydride ring is more readily attacked 
than the benzene nucleus, but in the case of phthalimide, which 
can only be hydrogenated in glacial acetic acid solution with the 
best spongy platinum (not necessarily activated by oxygen), the 

Cjj 

sole product is he-TahydraphthaUmide, * 

CH 

monoclinic prisms, m. p. 132°. 

Naphthalic anhydride also can only be hydrogenated by platinum 
which is activated from time to time by oxygen. The products 
include a tetra- and a deca-hydronaphthalide, decahydroace- 
naphthene, Cj 2 Hoy, and a tetrahydro-X-methylnaphtholene-^-carh- 
oxylic acid, needles, m. p. 150°, 

The influence of such anhydrides on the reduction of the corre- 
sponding acids, and even benzene, is remarkable. Unless the pre- 
caution of activating the catalyst with oxygen is taken, hydrogen- 
ations that would otherwise proceed smoothly are inhibited by 
traces of these anhydrides. Thus, if phthalic acid is quite free 
from its anhydride, and naphthalic acid is freshly precipitated from 
an alkaline solution, they may be reduced to hexa- and tetra- 
hydro-derivatives, respectively, under ordinary conditions, but not 
otherwise. f^JoPhthalie acid usually contains traces of phthalic 
anhydride, which inhibits reduction, but may be reduced to a 
mixture of cw- and ^ra??s-hexahydro-acids if pure and suspended 
in glacial acetic acid. p-Toluic acid readily yields cis- and 
hexahydro-acids. 

Indole is readily reduced in glacial acetic acid, the final pro- 
duct being perhydroindole {ocinhydroivdole), which is an alkaline 
oil with an unpleasant odour, b. p. 182— 183°/ 720 mm,, 65°/ 
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13 mm., Df 0'9947, and forms a flatim chloride, m. p. 172 — 173®, 
and a picrate, m. p. 137 — 138®. Partial hydrc^enation gives a 
mixture of indole with di- and per-hydroindoles. The perhydro- 
indole may be extracted by shaking the ethereal solution with 
O■l^^“hydrochlo^ic acid, and the other products separated by frac- 
tional precipitation with ethereal picric acid. The yellow picrate 
of the dihydro-base is formed first, and then the red salt of indole 
itself, and the change in colour is quite distinct at the point of 
contact of the two liquids. J. C. W. 

Acetylaminophenyl Salicylate. Preparation of Salophen. 

R. Q. Brewster (/. Amer. Chem. Soc., 1918, 40, 1136 — 1138). — 
An investigation of the causes of the poor yields obtained in the 
preparation of salophen. The reduction of the crude p-nitrophenyl 
salicylate must be effected in n on-aqueous solution to prevent 
hydrolysis of the ester and its reduction product; with glacial 
acetic acid and zinc dust, the yield of />-ami nophenyl salicylate is 
45% of the theoretical. When this is acetyl ated without being 
isolated, the yield of crude salophen, m. p. 175 — 180®, is 60% of 
the theoretical. 

Using purified p-nitrophenyl salicylate, the yield of 7 >amino- 
phenyl salicylate is increased to 73%, and that of salophen to 
80%, of the theoretical. [See J. Soc. Chem, Ind., 1918, 530a.] 

C. S. 


A New Group of cycfoPropane Derivatives. II. Action 
of some Analogues of Phenacyl Haloids on 3-Acyl- 
coumarins. Oskar Widman (Ber., 1918, 51, 907—911, Compare 
this vol., i, 347). — The reaction described in the first paper is found 
to be common to other aryl halogen omethyl ketones. 

Thus, ^ -chi oroacetylani sole (p-m ethoxy phenyl chloromethyl 
ketone) reacts with 3-acetylcoumarin in the presence of -sodium 
ethoxide to form ?>-acetyV% '.^-animcylidenecoumarin, 




O-CO'CAc 


pTT 

i . >CH*CO C^H^-OMp, 


which crystallises in long needles, m. p. 163°, and eihyil a-acetyl- 
a^-anisacylidenecoumarinate [ethyl l-ncetyl-^p-mcthoxyhenzoyl- 
'i-Q-hydroxy'phenylcycAopropane-l ~carh oxylate ] , 


OMe-OgH^-CO-CH- 




L\c-CO,Et 
^CH*CgH^‘On ’ 
which separates from benzene in long, flat prisms with ICgHg, m. p. 
70®, or 119 — 120® when free from solvent benzene. 

3-Benzoyl coumar in yields S-henzoyl-3 ‘A-anisaeylidenecoHmari/i, 
long, pointed prisms, m. p. 190®, whilst ethyl coumarin-3-carb- 
oxylate forms ethy'l 3 A-^nisacylidenecoumririn-Z-carhoxylnte, 
prisms, m. p. 165 — 166°, and ethyl 'I’p-methoxybenzoyl’d-o-hydr- 
^^yphenylcyc\opropane-l:l-dicarhoxyIate, m. p. 99 — 100®. 

The ethyl 3 : 4-aTiisacylidenecouraarin-3-carboxylate is hydrolysed 
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by 4% sodium hydroxide to a-hydroxy-y -i^-meihoxyhenzoyl-^^, 

h ndroxypKtnvlvrovane-^^-dicarhoxyUc 

0H*CeH4-CH(0H)-C(C02H)2-CH2*C0*CfiH4*0Me, 
short prisms, m. p. 119—120°, and anisacylmalonic acidj 
0Me-C8H4-C0-CH2-CH(C02H)2, 

which crystallises in stellate groups of needles, m. p. 162° (decomp,)^ 
and may be synthesised by condensing p-chloroacetylanisole witli 
ethyl sodiomalonate. 

o-Chloroacetylanisole yields 3-aceiyl-S : i-o-methoxyphenaeylideni. 
nmmarin, prisms, m. p. 144 — 145°; oj-bromO’Wi-nitroacetophenonft 
gives rise to ethyl ^'A-m-niirophena^ylidenecouTnann-Z-carhoxylaii^ 
prisms, m. p. 162 — 163°, and ethyl 2-m-nitr6hen2oyl-Z-(yhydro3:y. 
phenylcyfi^opro'pane-X : \-dicarhoxyl<ite^ large, hard crystals, m, p. 
132_133o. and l-chloroacetylnaphthalene (a-naphthyl chloro- 
methyl ketone, b. p. 204— 205°/18 mm.) produces 3-acefy/-3;4-a. 
naphthoxylidenccouTnarlfi^ hard prisms, m. p, 133 — 134°. 

Some New Derivatives of p Coumaric and Vanillic Acids. 

Fritz von Konek and Eugen Pacsu (Scr., 1918, 51, 855—865), 
—Some years ago, Konek s3mthesised methyl 3 -ami no- 6 -benzoyl 
oxybenzoate hydrochloride and found that it had a cocaine-like 
effect {Math.-katiirwh^. Am. Ahad. IFm., Bitdapentj 14, 16). 
The synthesis has now been extended to other phenolic acids 
in order to test the influence of the kind and position of the various 
groups on the physiological activity. 

;j-Coumaric (p-hydroxycinnamic) acid, from p-hydroxybeuz- 
aldehyde by Perkin's method, is converted into the methyl ester, 
and this is treated with p-uitrobenzoyl chloride and sodium hydr- 
oxide solution. The methyl p-^^’-nitrobemoyloxycinnamatt, 
rosettes of silky, white needles, m. p. 203°, is reduced by means 
of tin and alcoholic hydrogen chloride to methyl ^^-aminohemojjl 
oxyeinnamate^ NHo/CgH4*C02'CgH4’CH’.CH*C02Me, which has 
m. p. 168 — 169°, and forms a very sparingly soluble hydrochloridt, 
long needles, decomp, 215°, and sulphate. 

For the preparation of another ester, ^-p-nitrophenylpropionic 
acid was required. This is prepared as follows; )5-phenyl propionic 
acid (hydrocinnamic acid) is dissolved in about ten times its weight 
of fuming nitric acid at 85°, the solution is poured into ice-water, 
and the crude product dissolved in about fifty times its weight of 
boiling water and then cooled to 65°, whereby the p-nitro-acid 
separates almost pure, leaving the o-nitro-acid to crystallise on 
cooling further. About 63% of the parent acid is converted into 
the para-derivative and 30% into the ortho-compound by this 
means. The desired acid is treated with thionyl chloride, and the 
^-p-mtrophtnylpropinnyl chloride^ b. p. 189 — 192°/ 16 mm., m. p. 
34—35°, is treated wilh methyl p-hydroxycinnamate, whereby 
methyl p-^-A^'nitrophenylpromonoxycinnamate is formed, in white 
needles, m. p. 131 — 132°. This is reduced to methyl p-j5-4^-ar?t/wo* 
phen yljyropion oxyeinmma te, 

NHo-CgK^-CHo-CH.'COo-CfiH^^CHICH-COaMe, 
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which crystallises in long needles, m, p. 153 — 154°, and forms a 
sparingly soluble hydrochloride ^ decomp. 250°. 

5-Nitrovanillic acid (Vogl, A., 1899, i, 697) is converted by means 
of thionyl chloride into the chloride, b-nitroA-hydroxy-Z-methoxy- 
henzoyl chloride ^ m. p. 93 — 94°, this into the w.ethyl ester, pale 
yellow, glistening needles, m. p. 148 — 149°, and then into methyl 
^.niiro-i-henzoyloxy-Z-methoxyhenzoate, pale yellowish-brown 
needles, m. p. 124 — 125°, by means of benzoyl chloride and 
pyridine. This ester is reduced to methyl b-aminoA-henzoyloxy- 
Z-methoxyhenzoatey 0Bz*CgH2(NH2)(0 Me) '0021^6, which crystal- 
lises in needles, m. p. 18& — 190°, and forms a sparingly soluble 
hydrochloride y decomp. 236 — 240°. 

Neither of the above amino-acid esters has any effect on the 
epidermis or tongue. J. C. W. 

Some Piperylhydrazones. Albert Weinhagen (T., 1918, 
113, 585 — 587). — A description of the condensation products of 
geveral aldehydes and ketones with piperylhydrazine, the latter 
being obtained by the reduction of nitrosopiperidine. 

Piperonalpiperylhydrazone, forms colourless neeflles, 

111. p. 65 — 67°; salicyleddehydepiperylhydrazoney Cj2HjpON2, 
needles, rhombic plates, or octahedra, ra. p. 71 — 72°; formaldehyde- 
fhperylhydrazone, C8H12N2, prismatic needles, m. p. 78 — 79°; 
benzaldehydepiperylhydrazone, pentagonal or hexagonal plates, 
m. p. 68 — 69° (compare Forster, T., 1915, 107, 267); anieoldehyd e- 
piperythydrazoncj CigHigONg, hexagonal plates, m. p. 54°; 
^-hydroxyhenzaldehydepiperylhydrazoney m. p, 161°; 

T^-aminoacetophenonepiperylhydrazoney prismatic 

crystals, m. p. 108°. With isovaler aldehyde, a small quantity of 
a mh stance, m. p. near 122°, was obtained, whilst with propion- 
aldehyde, acetone, ^-aminobenzaldehyde, dextrose, galactose, and 

xylose the products were resinous. D. F, T. 

Attempt to Synthesise Fisetol. J. Tambor and Edmond 
M. Du Bois (Ber., 1918, 51, 748 — 751). — TWr-Dimethoxybenzene is 
condensed with bromoacetyl bromide under the influence of 
aluminium chloride, and thus converted into %hydToxy~i-methoxy- 
phenyl hromomethyl ketone {ii^-hromoresacetophenone methyl ether), 
OH‘CgHg(OMe)’CO*CH2Br, which crystallises in stout prisms, 
in. p. 92° (compare A., 1905, i, 916, and Aiiwers and Pohl, A., 
1914, i, 981). The corresponding c/i?oro-com pound forms white 
needles, m. p. 119°, and the for?oderivative separates in very pale 
yellow prisms, m. p. 102°. If the bromo-ketone is heated with 
sodium acetate and acetic anhydride, it yields the diae elate 
(glistening scales, m. p. 86°) of 2-hydroxy-i-methoxy phenyl hydr- 
oxymethyl ketone, this being obtained in colourless plates, m. p. 
128°, by hydrolysis with alcoholic potassium hydroxide. The 
latter is the methyl ether of fisetol, but no method has been devised 
whereby the methoxyl group can be exchanged for hydroxyl. 

J. C. W. 
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Pungent Principles of Ginger. I. Zingiberone. (4 

Correction.) Hiroshi Nomura {ScL Rep. Tokdku Imp. 

1918, 6, 375).— The ketone, isolated from ginger, to which, in j 
previous paper {ihicl, 1917, 6, 41), the name zingiberone waj 
assigned, bears no relation to the zingiberol obtained by Broob 
(A., 1916, i, 408), and in order to avoid confusion the nain? 
zingerone is substituted for zingiberone (compare T., 1917, Hi 
769j I.apworth, Pearson, and Royle, ibid,, 777). H. M. D. 

Oxidation of Diaminophenols. Jean Piccard and Louis 

Larsen {J. Amer. ('hetn. Soc., 1918, 40, 1079^ — 1092).— Bob 
qiiinonoid aminobenzoquinoneiinine salts have been prepared 
the purpose of comparing their colours with those of other holo 
quinonoid and of meriquinonoid salts. It is found that the auxo- 
chromic effect of an anilino-group is, unlike the cases of other 
holoquinonoid salts, the same as that of a dimethylamino-group. 
2 - 1 m f n o-p- benzoc/iiinoneA-wiine hi/drochloride, 

o:CcH3(nh2):nh,hci, 

which separates when an aqueous solution of 2 :4-diaminopheiiol 
dihydrochloride is oxidised by 4^7 ferric chloride at 0°, and the 
solution is further cooled to -15°, crystallises in two forms, un- 
stable, pale red needles and stable, dark red plates with a green 
surface colour; it is rapidly decomposed by water, is proved to he 
holoquinonoid by titration with titanium trichloride, forms red 
solutions in water or alcohol, which are changed to yellow by con- 
centrated sulphuric acid owing to salt-formation at the amino- 
group, and gives a spectrum showing general absorption in the 
violet region. The quinonoid perchlorate was obtained in pale 
red needles (not quite pure) which exploded violently when heated 
The quinonoid nitrate was obtained by oxidising with 2A-fernc 
nitrate instead of with d.Y-ferric chloride; it is more stable than 
the hydrochloride and exists in only one modification, bright red 
needles. 2-l)inrethvJ(im.mo-pd)€n:oqinnon.c-i- i m ine pe rchlora i f , 
0:CJl3(NMe,>):NH,HC104, is obtained by oxidising 4-amiTio2 
diniethylaminophenol dihydrochloride with 4.Y-ferric chloride at 0“ 
adding a saturated solution of sodium perchlorate, and cooling to 
-20°; it crystallises in pale red needles which slowly darken on 
keeping, forms violet-red solutions, is unchanged by strong acid? 
except concentrated sulphuric acid, in which it dissolves to a pale 
yellow solution, becoming violet-red again on dilution, and givC' 
a flat absorption curve with a wide maximum in the green. The 
pi crate crystallises in long, dark brown needles, and forms red 
solutions in alcohol and acetone, 

3-.I niirio-^-hiidroxpdiphenplaviine, colourless crystals wbiclt 
rapidly oxidise in air, obtained by the electrolytic reduction 
?«-nitrcKliphenyl amine in concentrated snlphurio acid (1*5 amp?., 
6'5 volts, electrode 15 sq. cm.), is isolated as the dihi/drochloridf, 
unstable, hygroscopic crystals, which in 50% acetic acid at 0° 
oxidised by d^Y-ferric chloride, the addition of picric acid in glacial 
acetic acid to the resulting violet solution yielding 2-anilino-T^ 
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^iizoquinQTi^’^-imine picrate, 0ICgH3(NHPh)iNH,CgH2(N02)3*0H. 
his salt forms a microcryatalliue powder, yieldn red solutions in 
[cohol and acetone, and dissolves in dilute acids, forming violet 
)lutions. Salts with the usual inorganic acids have not been 
btained, on account of their instability in solution. 

An orthoquinonoid structure of the preceding quinoneimine salts 
not impossible. C. S. 

Syntheses by Means of Sodamide. Preparation and 
tudy of some Monoalkyl and Dialkylcamphors and their 
ferivatives. A. Haller and Jean Louvrieb [ A 7 m . Chwi ,^ 1918, 
xj, 9, 189 — 251). — For the most part a more detailed account of 
ork already published (compare A., 1914, i, 555). The following 
ew compounds are described, Diethylcampholamide, m. p. 75^, 
p. 185°/12 mm., [aj^ +76®15^ to 77°5^, prepared by the action 
f Bodamide on diethylcamphor in xylene, when acted on by nitrous 
cid yields ditthylcampholic acid, ni. p. 78°, b. p. 157°/ 20 mm., 
iP-t-G0°59^ to 62°49^, giving a potassium salt. MeihylethyU 
'wipholamide, m. p. 60°, b. p. 180°/ 14 mm., [a]i^ +75°42' to 
y 'fii^dhylethyUamphoUc acid, m. p. 74°, [a]^+57°10' 

0 55°24/. 

Allylborneol, b. p. 119°/14 mm., -i-19°23' to 20°22', gives a 
\kenylur ethane, m. p. 64°. 

Diallylcafiiphor, b. p. 155°/16 mm., DJ 0-982, [a)}; +148° to 
52°22^; diallylhorntoi, m, p. 47°, [ 0 ]^ +78°28^; dudlyhamphol- 
mide or 4(2' : 2' : Z’)-trimethylcyc\opetityl-2-intthylA~<dlyl- 
ujrrohdone, NH 2 -CO-C 8 Hi,*CH(C 3 H -)2 or 

xrrr ^CHMe'ClL 

cn.,-cir^ 

). p. 212°/15 mm., [a]}f 40°18'. 

Dibenzylcavipholujnide, m. p. 121°, [a]J,® + 33°7' to 34°18'. 
Btnzylethylcampholamide, m. p. 181°, b. p. 230— 240°/ 12 mm, 
Ethylcampholenonitrde, b. p. 110°/ 11 mm., 0*903, 
u]d +70°26', gives in turn ethylcam phot (na mid e, m, p. 62°, and 
•.fhylcampholenic acid, m. p, 36°, b. p. 157°/ 20 mm. 

Allylcamphor oxime, m. p. 101°, b. p. 158°/16 mm., [aj^ +58°10' 
» 54°14', gives a phenylurethane, m. p. 160°, and yields in turn 
dlylcampholenonitrile, b. p. 130°/11 min., 0-934, [a]u +28°47'; 
lUylcampholen/im.ide, m. p. 97° j and all yl cam phot e me add, m. p. 
f9°, b, p. 156°/ 16 mm. 

1 Propyl campboroxime yields propylcampholemmitvile^ b. p. 124°/ 
U mm., Do 0*907, [a]o +46°18'; propylcampholenmnide, b. p. 
[73°/12 mm.; and propylcnmpholernc acid, b. p. 160°/12 mm. 

1 Benzylcamphqroxime gives heuzylcatnphdtrwnitrile, b. p. 195°/ 
[4 mm., [o]o +54°14' to +43°58', according to the method of pre- 
paration; henzylcxmphohnamide, b. p. 197°/ 12 mm., and henzylr 
Uonpkolefvic acid-, m. p. 68°, b. p. 204°/ 12 mm., which gives a 
\cdium s-alt. G. 
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The Wagner Rearrangement. L. Ruzicka (HeUetica Chtm 
Acta, 1918, 1, 110 — 133 ^. — It is shown that whilst methyl- o>fencho* 
camphorol and methylcampheniiol apparently do not. undergo the 
Wagner rearrangement when heated with sodium hydrogen 
sulphate, methylborneol and methylfenchyl alcohol, despite their 
marked difference in structure, give the same reaction products 
after the removal of water, namely, fenchone and camphor. These 
results go to show that of the two possible explanations of the 
Wagner rearrangement, that demanding the intermediate forma- 
tion of a'tricyclene ring is the more correct. The apparent contra- 
diction underlying this explanation can be elucidated in the follow- 
ing way, and a further proof of the tricyclene theory advanced at 
the same time. Whereas the tricyclenes derived from borneol and 
fenchyl alcohol are different substances, it is found that the tri- 
cyclenes obtained from their homologues, methylborneol and 
methylfenchyl alcohol, must he identical. It is therefore clear that 
m this case the further products of the reaction must also he 
identical. The formation of this common tricyclene from com- 
pounds of the fenchone and camphor types is to be attributed to 
the lact that the single linkings of the tricyclene three-membered 
ring exhibit different stabilities towards sodium hydrogen sulphate 
linking which leads to the fenchone type is opened 
whilst that lading to the camphor type is more stable: the third 
inking, which would lead to an unknown type, is not opened A 
consideration of the tricyclenes obtainable from the other alcohols 
shows that otherwise quite different isomeric alcohols yield the 

Tn2 -ethylcampheniS ap^^^^^^ 

ently does not undergo rearrangement on removing water ^The 
tricyclene obtained is identical with that furnished by borneol and 
consequent y the only product of the reaction is camphe^ Wuh 
regard to the further rupture of the three-membered Z of the 

m OM 1 , r \ IT generalisations : 

fb + • knkings of the three-membered ring of the tricyclenes 
that IS the weakest which lies between the two carbon atems tS 

alt t » o' “--ted hydrogen 

onitvinltpeldlth'Tt fh'''” ^oepect, then that 

the papet ^ relationships are included in 

J. F. S. 

Constituents of Resins T i . 

Gum Benzoin ^ from Siamese 

39, 95—105) — Siaresinol from 1918, 

A., 1915, i, 431) is nrohahTv S“"l benzoin (Reinitzer, 

obtained by ],udy from ^he sam *'*®“b'ral with the benzoresinol 

P. 280-281-50, and a ^rnro/deS^tr^S, “If 
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l82 — 183°, * [«]“ +30'0° (ethyl alcohol), which on hydrolysis 
regenerates siareeinol. D. F. T. 

The Isolation of Pigments by Means of Picric and Di* 
cbloropicric Acids. Kicuaho WitLsxAiTjiB and Gustav Scuudku 
1918, 61, 782 — 788). — In devising a method for the extrac- 
tion of plant pigments, Willstatter has already had a certain 
measure of success with a process which depends on the partition 
of the dye between water and amyl alcohol (compare A., 1917, 
i, 42 — 50). The serious limitation to this method is that only 
uon-glucosidic pigments are efficiently extracted, diglucosides often 
being left entirely in the aqueous layer. If picric acid is added 
to the solution, a wider range of pigments can be transferred, as 
picrates, to other, non-miscible solvents. Thus, ether will only 
dissolve the picrates of non-glucosidic pigments; diethyl ketone will 
not remove the diglucoside picrates, but extracts monoglucoside 
picrates to the extent of about 50% of the quantity present; whilst 
a mixture of amyl alcohol (2 parts) and acetophenone (1 part) will 
remove all the monoglucosides and 70 — 80% of the diglucosides as 
picrates. 

The use of picric acid has this drawback, however, that the 
picrates are usually not very soluble in organic media. Dichloro- 
picric acid is much superior in this respect, although it is so much 
more soluble in water that the expenditure* of reagent is greater. 
By the use of this acid, rosaniline and pararosaniline can be com- 
pletely extracted from aqueous solutions by ether; safranine by 
diethyl ketone; methylene-blue by ether, the picrate crystallising 
soon in bronzy prisms; and mono- and di-glucosidic pigments can 
be removed completely by one extraction with a mixture of aiiiyl 
alcohol and acetophenone (2:1). 

No actual example of the use of dichloropicric acid is given, but 
the occasion serves to describe its preparation. p-Nitroaniline is 
chlorinated by Flurscheim's method (T., 1908, 93, 1772), the 
2 : 6-dichloro-4-nitroanilin6 is converted into 3 :5-dichloro-l -nitro- 
benzene (Holleman, A., 1905, i, 41), and this is reduced to the 
amine by means of iron filings and hydrochloric acid, and then 
transformed into 3:5-dichlorophenol, which is nitrated by means 
of fuming nitric acid and acetic acid. Dichloropicric acid (3:5- 
dichloro-2 : 4 : 6-trinitrophenol) crystalUses in pale yellow prisms, 
m. p. 139 — 140° (corr.) (compare Blanksma, Eec. trav. chim., 
1908, 27, 25, 36), the sodium salt in quadratic prisms, and the 
potassium salt in slender needles, both being lemon-yellow. The 
solubilities in water at 19*7® are 7'4, 7*4, and 0*55 grams per 
100 C.C., for the acid, Na and K salt, respectively. 

The conversion of 3:5-^ichloroaniline into 3 : 5-dichlorophenol is 
earned out by adding the solution of the diazonium sulphate to a 
boiling mixture of concentrated sulphuric acid, water, and 
anhydrous sodium sulphate (proportions, 9:5:6). If Blanksma’s 
method is adopted (ibid,)^ the following by-products arise; 3:5- 
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dichloroA-?)' :^‘-dichlorohetizen€azoph€noly brownish-red, flat, silfcy 
prisms, m. p. 191—192^ (corr.), and 3 :5-</icA/oro-2 :4-6«V3f 

dichlorobenztiitazophefiol, OH’CgHCl2{N.N'CgH3C1^2> glisten* 

ing, orange needles, m. p. 260 — 261° (corr,), both of which form 
sodium salts which dissolve in. ether; and 3 :5’dichloro-i-nitrosQ, 
phenol, very pale greenish-yellow prisms, m. p. 150—161° (corr.), 


Isomerism ol Purfurylidenediacetyl Monoxime [/8-2-Puryb 
vinyl Acetyl Ketoxime]. Otto Diels and Hkruann Bobhung 

[Her., 1918, 51, 828 — 836. Compare A., 1913, i, 875). — Th© pro- 
duct of the condensation of furfuraldehyde with dimethyl diketoue 
monoxime, namely, jS-2-furyIvinyl acetyl ketoxime, yields an 
acetate, C^HgO-CHICH-CAciN-OAc, prisms, m. p. 141° which is 
transformed by warming with 33% potassium hydroxide into the 
salt of )3'2-furyl acrylic acid, C^HaO'CHiCH'COgH. 

\Yhen added to concentrated hydrochloric acid, the oxime rapidly 
dissolves with a deep olive-green colour, changing to brown, and 
then deposits crystalline leaflets of the hydrochloride, decpmp. 
128—129°, of an isomeric hast, which is supposed to be formt^ by 
the hydrolytic rupture of the furan ring, followed by ring closure 
in a new position, thus : 


CHC-CH.CH'C-C01Ie + H,0 — > CH C-CHICH-C-COMe 
Ho-ij in 6 h Ho-ii 


|-H^ 


OH-CH:CH'CH;C<Q^y>C-COMe. 
(or oho-cH2-ch:c<) 


The base crystallises in greenish-yellow needles, m. p. 145°, dis- 
solves in concentrated hydrochloric acid and in dilute alkali hydr- 
oxides or carbonates, reduces Fehling’s and ammoniacal silver solu- 
tions immediately^ gives a deep violet-red coloration with alcoholic 
ferric chloride, which soon disappears, owing to reduction, but 
remains permanganate-coloured on adding an excess of the reagent, 
forms a deep r^ compound with benzenediazonium chloride, and 
yields the following characteristic derivatives : (a) with methyl 
chloroform ate, a carhomethoxy-com^ouxid, whit© needles, m. p. 
128 — 129°; [h) a ’^-nitrophenylhydrazone, brownish-red, slender, 
curved needles, decomp. 136 — 137°; (c) with methylamine, a 
product, C 1 QHJ 2 O 2 N 2 , pale yellow needles, m. p. 175° (decomp.), 
and a substance crystallising in stout, chromate-red rhombohedra, 
m. p. 183°. When boiled with an excess of water or dilute 
sulphuric acid, or heated with methyl iodide at 100°, the base 
changes into a third isoraeride, namely, 3-a€etyl-b‘2^-furyl-i:b- 
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clihijdroiso(M'arZolej C^HsO* CH ^ m which crystallises in 
soft, white needles, m. p. 103—104°. J. C. W. 

^-Pheaylcoumarins, Adolf Sonn (Bcr., 1918, 51,821—827). 

-Some years ago, von Meyer stated that 3-hydroxy fl a vone is pro- 
duced when benzoacetodi nitrile, NHICPh-CH.-CN, is condenscfl 
with resorcinol under the influence of hydrogen chloride (A., 1903, 
i, 482). It is known that dinitriles of this type readily change 
into acylacetonitriles on treatment with acids, and therefore it 
might 1 ^ expected that the above result would be achieved if 
w-cyanoacetophenone, COPh’CH 2 *CN, were substituted for the 
dinitrile. ^ Bargellini and Forli-Forti have already studied the 
condensation of compounds 'of this type with phenols, and proved 
that the products are jS-phenylcoumarins and not flavones. This 
led the author to suspect that von Meyer had wrongly interpreted 
his result, and he has found, on repeating the experiment, that the 
product is not 3-hydroxyflavone, but 7-hydroxy-4-phenylcoumiirin 
(Pechmann and Hancke, A., 1901, i, 210). 

In their condensations, Bargellini and Forli-Forti used zinc 
chloride, and were not very successful. It is better to dissolve the 
materials in glacial acetic acid and to employ hydrogen chloride as 
the condensing agent. Thus, p-cyanoacetylaiiisole and phloro- 
glucinol yield 5 : l-dihydroxyA-f-methoxyyhenyhoumarin^ which 
crystallises in flat prisms, m. p.. 262° and forms a diacetnif', 
glistening, elongated tablets or flat prisms,- m. p. 189—190° (the 
Italian authors gave m. p. 179—180°). If ether is used as solvent, 
a different product is formed, most probably the correspondiu^^ 
0 ^ C‘NH ^ 

mino-ether, C,H,(OH)j<p^l^ •OMe)-OT ' 

crystals, decomp, above 300°, since it yields the coiimarin on warm- 
ing with water or dilute acids. 

The dinitrile corresponding with p-cyanoacetylanisole, namely, 
\>-methoxybenzimidoacetonitnh. OM 6 *CgH 4 'C(:Nn)*CHo*CN, is 
obtained in colourless, stout prisms, m. p. 119°, by the interaction' 
of an isonitrile and acetonitrile in the presence of sodium, the 
primary sodium salt being decomposed by water. J. C. 'W. 

Synthesis of Ketones in the Thiophen Series. V. Thomas 
and V.^ CouDEBC (Bull. Soc. chim., 1918, [iv]; 23, 288—291).— 
Magnesium thienyl iodide reacts with nitriles, giving products 
which when treated with water give good yields of ketones. .The 
following have been prepared by this method ; ethyl thienyl ketone ; 
phenyl thienyl ketone, dithienyl ketone; a-nayhthyl thienyl ketone, 
b. p. 187 — 188°/25 mm.; and ^-naphthyl thienyl ketone, colourless 
needles, m. p. 87°. 'W', G, 

Synthesis of l-Methyltetrahydropyridinecarboxylic Acids. 
I. A New Method for Preparing Arecaidine and Arecoline. 
Elucidation of the Constitution of Guvacine and Arecaine. 

Kurt Hess and Friedrich Leibbrandt {Ber., 1918, 51, 806—820). 

- -When the l-methylpiperidinecarboxylic acids are brominated in 

VOL. CXIT. i* 



i. 402 


ABSTRACTS OP CHEMICAL PAPERS. 


methyl or ethyl alcohol and the products are heated with sodium 
alkyl oxides l-methyltetrahydropyridinecarboxylio acids are pro- 
duced. These are closely related to the alkaloids of the areci 

acid (piperidine-S^^rboxylic acid) forms a fairly 
stahh acetate, needles, m, p. 289-290° (decomp.) The follow- 
ing new derivatives of l-methylpipendme-3-carboxylic acid (coni- 
iiare A 1917 i 354) have been prepared: from the methyl e.ster 
dihydri^reooline). the hjdrocMonde, needl^K m p 193» 
decomp.l; methiodide, prismatic plates, m. p. 192°; and methoauri- 
rhloride m p 123° (compare Willstatter, A., 1897, i, 385); also 
the ethyl ester, b. p. 101— 102°/24 mm., and green copper salt. 

Methyl l-methylpiperidine^S-carboxylate is converted as indicated 
above into methyl 1-methyl-l : 2 ; 5 ; 6-tetrahydropyridin^3-carb- 
oxylate, which is identical with arecoline, as the corresponding free 
arid is identical with arecaidine. The latter forms a hydrohromide, 


needles, m. p. 197° (decomp.). 

TVo other areca-nut alkaloids have been registered, namely, 
guvacine and its iV" methyl derivative, arecaine (Jahns, A., 1891, 
94, 1520). Assuming that these must be closely related to 
arecaidine, the authors have prepared 1-methyl-l ; 4 : 5 : 6-tetrahydro- 
pyridine-2-carboxyHc acid from l-methylpiperidine^2-carboxylic 
acid in the same way. This very closely resembles, but is not 
identical with, arecaine. Methyl \-methylpi-penfUne-%carhoxylate, 
from pipecolinic acid acetate {loc. nt,), has b. p. 92 95°/21 mni,, 

and the hydrochloride of the ethyl ester (ihid,') has m. p. 204^^ 
(decomp.). l-Methyl-l : 4 : 5 : Q-ietrahydropyridine-2-carhoxyUc 
acid crystallises from pure alcohol in well-developed, quadratic, 
prismatic tablets, m. p. 213—214° (arecaine is insoluble in alcohol 
and has m. p. 231°), and forms a liydrochloiide, m. p. 210°, readily 
soluble in alcohol (arecaine hydrochloride has m. p. 250° and is 
sparingly soluble), a platinichloride, orange-yellow prisms, m. p, 
220° (arecaine platinichloride forms octahedra), an auricMorlde, 
m. p. 200° a methyl ester, and an ethyl ester, b. p. 96°/ 17 mm., 
both of which are limpid, highly refractive, pleasant-smelling oils. 

The relationship between guvacine and arecaine is definitely 
established by methylating the former by the author’s methc^, 
using formaldehyde and formic acid. The pure arecaine and ils 
salts thus obtained had somewhat different properties from those 
quoted by Jahns; the new data are given above in brackets. When 
arecaine is boil^ with alcoholic hydrogen chloride, it loses its 
niethyl group and forms the eth^jl ester of guvacine, b. p. 116°/ 
19 mm., instead of its own ethyl ester. This oil reduces alkaline 
permanganate and absorbs bromine immediately. 

This esterification of arecaine proves one thing, however, namely, 
that a carboxyl group is present in these alkaloids. That they also 
contain an ethylene linking is proved by the reduction of guvacine 
with hydrogen and colloidal platinum, when dihydroguvacine ” 
is formed. This is identical with i.souipecotinic acid (piperidine* 
4 -carboxylic acid). Consequently, guvacine is a tetrahydro- 
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pyridine*4-<»rboxyUc add, probably the 1 ; 2 : 5 ; 6-i8omeride, and 
grecaine is its 1-methyl derivative, J, 

Guvacine Methyl Ester (Guvacoline) and its Occurrence 
in Nature. Kurt Hess (Ber,, 1918, 61, 1004— 1006).— The 
alkaloids of the arena nut include arecaidine and its methyl ester, 
arecoline, guvacine and its iV-methyl derivative, arecaine, and also 
the methyl eater of guvacine, which is designated ^^guvacoliner 
A specimen of the hydrobromide of this, crystallising in short 
prisms, m. p. 144—145®, has been provided by Messrs. Merck, and 
proved to have the above constitution by hydrolysis to guvacine 
and by esterification of this alkaloid. , j, c, 

Guvacine. Karl Freudenberg [Ber., 1918, 51 , 976—982) — 
Independent of Hess, and without reference to his work (preceding 
abstracts), iie author has investigated guvacine, and draws the 
conclusion that it is demethylated arecaidine, or 1:2:5: 6-tetra> 
hydropyridine^S-carboxylic acid. If this is so, then arecaine and 
arecaidine are identical. 

The above acid was^ synthesised by Wohl and Losanitsch (A., 
1908, i, 47), and there is good agreement between the decomposition 
temperatures of the hydrochlorides, aurichlorides, and platini- 
chlorides of this and guvacine. Guvacine methyl ester ^ b. p. 114'^ 
(corr.)/T3 mm., forms a hydrochloride ^ hygroscopic leaflets, m. p. 
121 122® (corr.), a platirvichloridef silky, - golden leaflets, m. p 
211® (corr.), and a methiodide. The latter has the same m. p. as 
ar^line methiodide, and yields arecaidine on hydrolysis, there 
being again good agreement in the decomposition temperatures of 
the salts of the natural alkaloid and the present material. 

I’T^-Toluenesvlpkonylguvaeine crystallises in stout plates, m. 'p. 
167 — 168° (corr.), and is oxidised by alkaline permanganate to a 

(3 : ^V)-d%hydroxy-\~p-tduenesulphQnylpi'peTidine-i^%)-carboxyl%c 

leaflets, m. p. 213—214° (corr. ; decomp.), and by ozone in 
%% acetic acid to a dicarboxylic add, probably of the formula 

n XT .orj ,lyT ^CHa'CHg'GOgH "L* 1 , X 11* 

Ljiiy bUg iN .qq u * , which crystallises in prisms and 
plates, m. p. 164° (corr.). j. c, ^ 


A New Volatile Alkaloid of the Common Broom. Amand 
ITaleur (Gompi. rend., 1918 , 167, 163—164. Compare this vol., 
i, 350). After separation of the alkaloids sparteine and saro- 
ihamnine (too. dt,) from the mother liquors in the manufacture of 
iparteine sulphate, a new alkaloid was obtained by the addition 
)f excess of alkali and extraction with ether. The new alkaloid, 
lenisteine, has m. p, 60'5°, b. p. 139-5— 140‘5°/5 mm! 

corr.), 177 — 178°/ 22 mm. (oorr.), and yields a hydrate, 

CieH 28 N 2 ,H 20 , 

a yicrate, CieH28N2,2C6H2(N02)8‘0H, 
Q- p. 215° (decomp.), a plat%nichl(mde, 

CiflHg8Nj,2HCl>PtCl„2iH20, 


u’ 
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decomposing at 236°, and an , 

2(Cj6H28N2,2HCl),3AuCljj 

yellow prisms, m. p. 188° (decomp.). This alkaloid is saturated 
and does not contain a methyl group attached to nitrogen 

W. Vj. 

The Alkaloids of the Pomegranate Tree. V. Resolution 
of Pelletierine and MethylzsopeUetierine into their Optical 
Antipodes. Elucidation of Tanret’s Bases. Kurt Hess and 
ANNJUaiESE Eichel {Btr„ 1918, 51, 741—747. Compare this vol, 

j 34 \ Pelletierine and methyhso pelletierine have been resolved 

by means of their tartrates. The bases were first treated with 
the (7-acid, the solutions evaporated in a vacuum desiccator to 
syrupy consistency, and then mixed with alcohol, when the salt 
of the (7-base separated, and then the ^-base was recovered from 
the mother liquor and converted into the 7-tartrate. 

d-Pelletierine d4artrate has m. p. 129°, [a]20-f.l9'48°, and 
l-pelletierine l-tartrate has m. p. 129°, [a^ -19-62°. The active 
bases suffer considerable raceniisation on distillation, but they may 
be isolated and converted into solutions of their sulphates with 
constant rotation, [a]!* + 5-39° and - 5-33° respectively. d~Methyl 
kopdletierine d-tartrate has m. p. 133 — 134°, +19-12 , and 

[-tnetkplisopdletierine \4artrate has m. p. 132 134°, [a]^® - 19-37°. 

The free bases, in this case, are not subject to racemisation when 
distilled, resembling in this respect the parent alkaloid, coniine, 
The difference is probably due to the position of the oxygen atom, 
the side-chain being -CH^’CH+CHO in the case of pelletierine and 
-CO'CH+CHg in the other case. d-Methylisc^pelletienne has b. p, 
1 09°/ 24 mm. ^ [a]^* +6-71° (solution in xV-sulphuric acid), +9-90° 
(solution in hydrochloric acid), and the \-hme has practically the 
corresponding constants. (The light employed was that of an 
incandescent gas lamp.) 

Among the alkaloids of the pomegranate, Tanreb d^cribed some 
optically active forms of the above bases, but the rotations reported 
by him were much greater than those observed with the resolved 
alkaloids. The authors feel quite convinced that no active modili- 
cations are present in the root, for they have not found optica! 
activity to be displayed by any of their fractions, either before or 
after distillation. J. C. W. 


Degradation of Scopoline. III. Scopoline Hydro 
scopoline — >■ Tropan. Kurt Hess (JSer., 1918, 51, 1007—1015. 
Compare A., 1916, i, 285, and Schmidt, ibid .). — It has been sug- 
gested already that hydroscopoline is a dihydroxy tropan. Hydr- 
oxytropans are found to resist reduction by ordinary methods, but 
when heated with concentrated hydriodic acid and a considerable 
excess of phosplionium iodide at 200°, they suffer replacement of 
hydroxyl by hydrogen fairly readily. Thus tropine yields tropan 
and nortropine gives nortropan, whilst hydroscopoline also forms 
tropan, which supports the above assumption. 
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Of the two oxygen atoms in scopoHne, one is known to be present 
in a hydroxyl group and the other is probably included in an 
oxide ring. The comparative ease with which scopoline combines 
with hydrogen bromide and par<« with it again on treatment with 
alkalis suggests the oxidic structure, but there can scarcely be an 
ethylene-oxide arrangement such as Schmidt proposed, thus, 

1^0 , as a hydrogen bromide additive compound from this would 

-UH 

be very unstable, which hydroscopoline bromide is not. The author 
believes that the oxygen atom in question bridges across from the 
pyrrolidine ring to some carbon atom in the piperidine ring. 
"^Wheu hydroscopoline bromide hydrobromide is boiled with con- 
centrated hydrochloric acid, it yields hydroscopoline chloride hydro- 
chloridtj CgHi 402 NCl,HCl, needles, m. p. 289°, (decomp.). Many 
atteiupUi have been made to oxidise this salt, in the hope of obtain- 
ing a chloroscopolic acid, but, almost always, the only product was 
'ound to be scopoline. With silver oxide and hot water, however, 
he strange result was the elimination of the Jl' -methyl group, 
lorscopoline being obtained. 

A convenient method for the preparation of hydroscopoline is 
lescnbed. J. C. AV. 


The Linear Phenonaphthacridonequinone and Quin- 
icridonequinone. W. St. LEsNiAffSKi {Ber., 1918, 51, 695—700). 
— These^ compounds have been synthesised in order to determine 
whether quinoues of the acridone series resemble aiithraquinone 
derivatives in being vat dyes, which is found to be the case. 

Anthranilic acid and a-naphthaquinone are heated together in 
alcoholic solution, when o-2-na'phthaquinonyIamuiobenzQic acid (I) 
is formed. This crystallises in red needles, m, p. 271° (corr.), forms 
a dark red silver salt, and yields phenonaphfhacridoneqviiione (II) 
DU heating with concentrated sulphuric acid at 140 — 150°. 


(I.) 


(II„ 


Che quinone sublimes in orange needles, m. p. 384°, forms a red 
)otassium salt, CjyHgOgNK.HgO, and gives compounds with various 
icids, of which the nitrate, B, 2 IIN 03 , pale yellow needles, is an 
sxample. On distillation with zinc dust, it yields dihydropheno- 
laphthacridine, m. p. 285 — 286° (Schopff, A., 1895, i, 107), whilst 
•eduction with sodium hyposulphite gives dihydrophtnonaphth- 
icridonequinone as a reddish-violet powder, m. p. 317° (corr.), which 
brms blue solutions in alkali hydroxides, from which cotton is 
lyed orange-yellow, and yields an orange acetyl derivative, m. p. 
192° (corr.). Dinitrophenonaphthacndonequinone^ a yellow 
Jowder, m. p. 299° (corr,), is obtained by the action of a warm 
fixture of fuming nitric and sulphuric acids. 

The other quinone is obtained by heating benzoquinonedi- 

u* 2 



i. 406 


abstracts of chemical papers. 


anthranilio acid (III) (Ville and Astw, A,, 1896, i, 465) with 
sulphuric acid at 146—155°. Quinacridontqttiiwnc (IV) is an 

0 


co,h-c,h,-nh1^^ 

0 

(UL) 


^ _ .COHJ-CO-C-NH. ^ ^ 


(IV.) 


amorphous, yellow powder, which partly Bublimee and decomposes, 
without melting, at above 530°, and is insoluble even in solvents 
of high b. p. It forms a red, crystalline, potassium salt, 
C!2 oH 904N2K,H20, and an amorphous, brownish-yellow, dipotassium 
salt, C2 oH 8^4N2 ^>HzO| which are very easily hydrolysed, 

and it also yields an unstable rUtrate^ B,4HNOs, long, golden- 
yellow needles, and a crystalline sidphaie, B,3H2S04. The quinone 
is practically indifferent to the action of alkalis, acylating, or 
ketone reagents, but yields dihydroquinacridinef 

as a dark red, lustrous powder, m. p. 379° (corr. ; decomp.), when 
distilled with zinc dust. It may also be reduced by means of 
sodium hyposulphite, but the bluish-violet product is insoluble. 
On warming with fuming nitric acid, it yields dinittoquiruicridontr 
guvione, C2oH804N2(N02)2, as a pale yellow, insoluble powder, 
which forms a dark red potassium salt, 2H2O. J. C, W. 


Bromoalkylated Aromatic Amines. III. Derivatives of 
Ethylenediamine. J. von Braun, K. Heidkk, and E. MOllee 
(Ber.j 1918, 51, 737 — 741. Compare this vol., i, 107, 269), — The 
w-bromoethyl derivatives of secondary amines react with other 
secondary bases to form compounds of the general formula 
CgHs’NR’CgH^'NR'R'^, where R' and R'^ may be both aliphatic 
radicles or one of them aromatic. The nitroso-derivatives of these 
may be deprived of the aromatic residues by hydrolysis, thus 
giving rise to alkylated ethylenediamines of the types 
NER-CgHi-NHE^ 

or NHR*C2H4'NR'R'', some of which are now described. The 
syntheses are comparatively simple and doubtless of manifold 
applicability. 

s-Diphenyldimethylethylenediamine (loc. cit., 108) gives a 
pale green dm^^roso-compound, C2H4(NMe*CgH4*NO)2, m., p. 208° 
which forms an almost insoluble, greenish-brown monohydro- 
chloride, m. p. 153°, and is hydrolysed by boiling with sodium 
hydrogen sulphite solution (D r21) to s-dimethylethylenediamine, 
m. p. 119° (Schneider, A., 1896, i, 200). 

Methyl-)8-bromoethylaniUne (this vol, i, 108) reacts with ethyl- 
aniline or ethyl-jS-brmnoethylaniline (this vol., i, 270) with methyl- 
aniline to form -diphenyl-1^ -methyl-'N^-ethylethylenedianiine, 

NMePh*C2H4»NEtPh, as a viscous liquid, b. p. 232 — 234° mm,, 
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which gives a m. p. 176°, a pp'^iiromcMiompound, 

needles, m p. 100 , and a yellowish-green (^initroso-deriyative, 
»• P- • . “® Istter 19 Hydrolysed as above to s-methyUthyU 
ahyUnedtamme, a mobile oil, b. p. 133°, which fumes in the air 
and forms a very hygroscopic hydrochloride, 
NHMe-C2H4*NHEt,2HCl, 
m. p. 217 — 218*^, and a ylatimchloride, m. p. 240°. 

Phenyltrimetbylettylenediamine (this vol.’ i, 108) likewise gives 
rise U> tnmethyle^yUnedmmme, NHMe-C 2 H 4 -NMe 2 , which has 
'=■ P- hygroscopic hydrochloride, 

m. p. 183 , a piatimcblorule, yellowish-red spikes from water, in 

“• P- (decomp.), and a dipicrate, 
m, p. 209—210°. - j p-c ' 


New Selenium Derivatives of Antipyrine. Peitz von 
Konek and Oskar Schleifer {Ber., 1918, 51, 842—855).— The 
action of the selenium chlorides on antipyrine is described 
The monocldoride reacts as though it 'were " selenoselenyl 
(lichloride/ Se.SeClg. When a solution in carbon tetrachloride is 
added to a concentrated solution of antipyrine in chloroform at 
0°, diantipyryl duelenide (or seleno^eUnide), 



is deposited. This crystallises from about -40% alcohol in yellow 
needles, p 215-216°, and deposits elementary selenium when 
boiled with hydrochloric acid, the solution containing the salt of 
diantipyryl seUmde. This (^pound is precipitated by the addi- 
tion of sodium carbonate; it crystallises from benzene in pearly 
flakes, m. p. 240°, and forms a dihydrochloride and a compound 
with mercunc chloride. It may be identical with a substance men- 
tioned in D.R.-P. 299510 (1917), obtained from antipyrine by the 
action of selenium dioxide and concentrated sulphuric acid. 

Selenium tetrachloride also reacts vigorously, giving diantipyryl- 
sehnium dichlorido, which crystallises from 

benzene in pearly scales, m. p. 225°, and changes into the above 
selenide on treatment with alkalis. 

Some notes on the analysis of organ o-selenium compounds are 
given in an appendix. For the estimation of carbon and hydrogen, 
the long combustion tube is filled with copper oxide and lead 
chromate in equal layers, with a layer of lead peroxide, about 
lJ-i5 cm. long, kept at 180—200° in the front. The various 
methods for estimating selenium have been tested, but not one is 
found to be Mitirely satisfactory. Oxidation with nitric acid or 
nitric acid and potassium chlorate is accompanied by loss of 
^Ionium in the fumes; for the oxidation by sodium peroxide, a 
large excess of the reagent must be used, otherwise some free 
obtain^, and the quantitative reduction of the 
podium selenate formed to the element cannot be achieved; com- 
bustion in oxygen in a bomb sometimes results in loss by the 
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alloying of Belenium with the platinum wires and aUc the pro. 
ductioii of oxides other than the desired selenic oxide (see this 
vol, ii, 309). Frerich’s method (decomposition with fuming nitric 
acid in the presence of silver nitrate, evaporatiftii, filtration of the 
silver selenite, and titration of this in dilute nitric acid solution 
bv means of a thiocyanate solution) gave correct results in the 
above cases, but it was also found to bo convenient to digest the 
compound with pure sulphuric acid (10 c.c. for 0*2 gram) until a 
brownish -green colour developed, then to dilute to about 200 c.c., 
saturate with sulphur dioxide, leave overnight, and collect the pre^ 
cipitate of selenium. The drawback to this method is that it h 
difficult t-o tell just when to stop the action of the sulphuric acid, 
as it must not proceed to the production of much selenious acid. 

J. C. W. 


Synthesis of some New Naphthylpyrazolones. Fritz von 
Konek and Richard Mitterhausee {Ber., 1918, 51, 865 — 871),— 
The application of some naphtdiylhydrazines in the synthesis of 
pyrazolones is described. 

j3-Kaphthylhydrazine and ethyl benzylacetoacetafce produce 
\-&-naphthylA-henzyl-Z-methyU^-'pyrazolone (I), which crystallises 
in rosettes of pale pink needles, m. p. 153°, yields a picrate, canary- 
yellow, matted needles, and reacts with benzoyl chloride in the 
presence of sodium hydroxide solution to form the benzoate of its 
eiiolic modification, namely, ^-henzoyloxy-\-^-naphthyl-A:-htnzyl-%. 
nifAhylpyTazoJe (II), yellow needles, m, p. 138°. The same base 

.NfC,oH,)-C-OBz 

CMe— CH-CH^Ph ^CMe C-CH^Ph 

(I.) (H.) 


reacts with ethyl csopropylacetoacetate to form X-^-riaphthyl^- 
methyJA~isopropf/J-5-pynizoJo?if', small, pale yellow needles, m. p, 
160° (pirr/ite, yellow needles), and with crotonic acid to give 

N/r IT VPO 

l-$-}}nphfJu/U^~mf;thyJ-^-pymzoJiffonef ' I, , pale 

CHg ^ 

brown crystals, m. p. 107°. Aceto-i3-naphthylhydrazide (from the 
base and acetamide) reacts with ethyl benzylacetoacetate and phos- 
phorus trichloride to form l-B-napkthylA-henzyl-b-methyJA^ 
pyrazolonf, yellow needles, m. p. 208°. 

a-Naphthyl hydrazine gives rise to \-a-naphthyH-benzyl-3'methyl- 
5-pyrazohnf, pale yellow rosettes, m. p. 168°, which forms a yellov 
picniff and reacts with nitrous acid to yield a hU- pyrazolone, 


NICMe^ ' 


C;H, C,H, 


CO-K-C„H, 
- ^CMelN 


brown crystals, m. p, 215°. 

p/)^-Dihydrazi nodi phenyl and ethyl benzylacetoacetate condense 
at 160° to form ^‘A^-^tphenylenehisA-benzyl-S-methyl-b-pyraiol’ 
one, C<( 4 H 3 ( 30 ,,N 4 , as a yellow powder, J. C. W. 
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Synthesis of lminouracil-6-acetic Acid. David E Worrall 
U A mer. Ckem. Soc . , 1918 , 40, 1 1 33 — 1 135) . — Guanidine 
carbonate and ethyl acetonedicarboxylate readily condense in boil- 
ing alcoholic solution to give a 90% yield of guanidine 2-iminouracil- 

S-dcctctic, j^gyjjjj^C’CH 2 *C 02 H,CHgN 3 , microscopic 

needles, decomp. 213 — 214° with formation of an amorphous solid, 

m. p. 230°. A solution of the salt forms with a solution of copper 
sulphate dark green, diamond -shaped crystals. 2-lminmiracil-^- 
actiic addy liberated from the guanidine salt by hydrochloric acid, 
crystallises from water in colourless, square plat^, in. p. 289 — 290° 
(decomp.), decomposes soluble carbonates, reacts with bromine to 
form a substance, needles, m. p. 210 — 211° (decomp.), and with con- 
centrated nitric acid at 70° to form an amorphous, yellow b-nitra- 
derivative, decomp. 309—310°. The sodium salt and copper 
sulphate solution yield a light green precipitate consisting of micro- 
=copic, pointed, twinned plates intersecting at right angles, 

C. S. 

Hydrogen Peroxide as a Reagent in the Purine Group. 

n. Action of Hydrogen Peroxide on Uric Acid. O, S. 

Venable (/. Amer, Gkem. Soc., 1918, 40, 1099—1120. Compare 
Venable and Moore, this vol., i, 104). — The usual course of 
the experiments is to treat an aqueous solution of uric acid with 
a definite volume of 6iV-sodium hydroxide,- to bring the mixture to 
the desired temperature, and to add the hydrogen peroxide, usually 
in 3% solution. At definite intervals, samples are taken and 
analysed. The temperature range is 20 — 90°, and the excess alkali 
concentration from 0 to O’oV. Three different products are formed, 
.acbording to the experimental conditions. In weakly alkaline or 
neutral solutions and at temperatures near that of boiling water, 
allantoin is first formed in large quantities, together with smaller 
amounts of carbonyldicarbamide, but no genetic relationships con- 
necting the two substances have been discovered ; they appear to 
be products of two independent reactions. As the oxidation pro- 
ceeds, the amount of carbonyldicarbamide remains fairly constant, 
but the yield of allantoin rapidly diminishes, with the appearance 
of increasing amounts of cyanuric acid up to a maximum yield of 
10%. Increasing the alkalinity at this high temperature rapidly 
diminishes the yield of all three substances, until with an excess 
alkalinity of 0‘1V only very small amounts of cyanuric. acid are 
obtained. At lower temperatures and in weakly alkaline solutions 
the ssmie phenomena were observed, the disappearance of the 
allantoin being much slower. On increasing the alkalinity, the 
yield of cyanuric acid rapidly increased, with a corresponding 
decrease in the yields of both allantoin and carbonyldicarbamide. 
At 20° and with an excess alkalinity of 0'5V, no allantoin or 
carbonyldicarbamide was observed, whilst the yield of cyanuric acid 
was as high as 50% of the theoretical . Further increase of alkalinity 
or lowering of the temperature was apparently without effect. The 
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preceding high yield of cyanuric acid required explanation, because 
it was found that under the experimental conditions allantoin was 
rapidly decomposed by hydrogen peroxide without producing 
cyanuric acid, and the largest yield of carbonyldicarbamide was 
15%, which, assuming a quantitative conversion to cyanuric acid 
and adding the 10% of the latter already present, only accounts for 
a 30% yield of cyanuric acid. Furthermore, the conversion of 
1 mol. of carbonyldicarbamide to 1 mol. of cyanuric acid requires 
the liberation of 1 mol. of ammonia, whereas the molecular ratio 
of ammonia formed to cyanuric acid recovered was found to be less 
than 1:3, Also, in all oxidations at low temperature and high 
excess of alkali, no allantoin or carbonyldicarbamide was obtained 
throughout the course of the oxidation (twenty-four hours), and 
carbonyldicarbamide, oxidised under similar conditions, was not 
entirely converted into cyanuric acid even after forty-eight hours, 
These facts indicate that the oxidation of uric acid by hydrogei 
peroxide at low temperatures and high excess of alkali is funda- 
mentally different from that occurring at high temperatures and a 
low concentration of alkali, and that some intermediate product 
must exist in the alkaline solution after oxidation, which is decom- 
posed during the acidification, constituting the first step in 
the’analysis of the products. To test this point, the alkaline solu- 
tion resulting from the oxidation was treated with manganese 
dioxide to destroy the excess of hydrogen peroxide, and was then 
neutralised hv acetic acid, whereby a 60% yield of a mixture of 
the normal and the acid salts of a dibasic acid^ 
[ammomum salt, CtH 30 gNj 5 (NH 4 ) 2 ]. was obtained. This acid, 
oxidised in acid solution by hydrogen peroxide, gives an 80% yield 
of cyanuric acid ; it cannot be converted into allantoin, carbonvl- 
dicarbamide, or uroxanic acid (see also next abstract). 

The formation of cyanuric acid is in all cases a secondary reac^ 
tion. It may be formed by the alkaline oxidation of allantoin. 
especially in neutral solution at high temperature, by the action 
of alkali alone on carbonyldicarbamide, and, in the best yield, from 
the acid, C^H-OgNs, as above. 

Attempts to trace a parallelism between the oxidising action of 
hydrogen peroxide and of potassium permanganate on uric acid 
have been unsuccessful. C. S. 

Hydrogen Peroxide as a Reagent in the Purine Group, 
ni. Allantoxanic Acid as an Oxidation Product of Uric 
Acid. F, J. Moore and Ruth M. Thomas (/. AmeT. Ghem. Soc., 
1918. 40, 1120 — 1132. Compare preceding abstract), — The best 
conditions for preparing Venable’s acid, C^HgOgNg, are the oxida- 
tion by hydrogen peroxide at the ordinary temperature of an 
alkaline solution of uric acid, the excess alkalinity of which is 
approximately normal. The ammonium salt when" heated in a 
sealed tube at 150° is converted almost quantitatively into 
ammonium carbonate and allantoxaidine, the latter also being 
formetl when the barium salt i^ treated with a slight excess of 
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gulpturic acid the filtrate is evaporated. This suggests that 
Venable’s acid is hydrated allantoxanic acid, C4Hs04N8,H20, and 
the suggestion is confirmed by the identity of its ammonium salt 
ammonium allantoxanate prepared by Ponomarev’s method 
and by its reduction to hydroxonic (dihydroallantoxanic) acid by 
godium amalgam. 

In the formation of allantoxanic acid from uric acid by hydrogen 
peroxide, neither allantoin nor glycol-uril is an intermediate pro- 
duct. The oxidation of allantoxanic acid to cyanuric acid by 
hvdrogen peroxide in acid solution does not pass through allan- 
toxaidine. C, S. 


Acetyl-p-diazoimides Derived from Substituted p-Phenyl- 
enedimniues. Gilbert T. Morgan and David Alexander Cleage 
(T., 1918, 113, 588 — 596). — The general nature of the reaction 
by which acyl-p-diamines can be converted into acyl-p-diazoimides, 
although indicating the considerable influence of the acyl group on 
the intramolecular condensation, nevertheless does not preclude the 
possibility of isolating the parent substances of this series of diazo- 
compounds. Derivatives of p-phenylenedi amine containing acidic 
substituents in the nucleus have therefore been submitted to 
examination. 

S-Nitro-p-phenylenediamine in dry acetone reacts with nitrous 
anhydride, yielding Z~nitro~'P'phen-ylent-l-diazo-4r4mide, 


.C(NO,);OH^ f 


a brown, crystalline solid which becomes resinous when warmed to 
the ordinary temperature. The acetyl derivative of this substance, 
brownish-red plates, which explode at 140°, combines ■ with 
/3-naphthol, with formation of Z-nitroA-acetylaminohenzeneazo-^- 
naphthol, NHAc'CgH3(N02)*N2‘CiQHg‘0H, a dark red powder, 
m. p. above 290°; this substance on hydrolysis gives 3-m^ro-4- 
aminohenzeneazo-$-naphthol^ a pale brown powder, m. p. 208°, 
which after further diazotisation reacts with jS-naphthol, producing 
a ^i^uzo-derivative, and with hot alcohol producing Z-mtrohenzene- 
azo-^-naphtholy orange crystals, m. p. 192°. The identity of the 
last substance, which serves to confirm the constitution ascribed to 
the above nitroaoetylphenylenediazoimide, is demonstrated by direct 
comparison with a specimen synthesised from 7W-nitroaniline, 
Further evidence as to the constitution is adduced by the prepara- 
tion of the isomeric ^nitroA-acetyUp-phenyleneA-diazoA-imide, 
CgHg03N4, decomp. 142° (witk explosion), by the interaction of 
2-nitro-4-acetyl-p-phenyl6nediamine and nitrous anhydride in dry 
acetone; this combines with j8-naphthol, giving rise to 2-nziro-4- 
acetylammohenzeneazo-0-naphthol, a red substance, m, p. 298°, the 
hydrolysis of which yields ^-nitroA-aminohenzeneazo-^-naphthol. 
By further diazotisation, this product can be made to combine again 
with j8-naphthol, giving a bisazo-compound, and also to undergo 
reduction by hot alcohol to ,2-nitrobenzeneazo-j8-naphthoT, the 
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identity of which is also confirmed hy direct comparison with a 
specimen prepared from o-nitroaniline. 

In a similar manner, 2 : fi-dichloro-jH-phenylenediamine is found 
to react with nitrous anhydride in dry acetone, giving unstable 
Z:b-dickloro-^~j}henyhne’\-diazo-i-imide, which yields a more 
stable A~acetyl derivative, a grey, crystalline powder, decomp. ISgo 
with explosion. This acetyl derivative gives colour reactions with 
the naphthols and naphthylamines identical with those exhibited 
by the yellow 3 :5-dichloro-4-acetyl-p-ph6nylene-l-diazo-4-imide, 
decamp, at 133°, obtained by diazotising 2 : G-dichloro-l-acetyl-;;, 
phenylenediamine, and the suggestion is made that the alino?t 
colourless and yellow forms of the acetyl compound may be repre- 
sented by the cyclic diazoimide constitution, ^ud 

N 

the diazoquinoneimide constitution, NAcICgH^Clj^^y respectively. 


the difference disappearing on combination with phenols or bases. 
2 : %‘DicUoro-i~<xcetyl-^-'phenfflene-\-dia2Q-i-imidey CgHjONgCl,. 
almost colourless plates, decomp. at 138°, obtained from 2:6-di- 
chloroA-acetyl'p-phenylenediamine, is to be regarded as probably 
of cyclic diazoimide structure. D. T. 


Compounds Derived from Proteins by Energetic Treat 
mont with Nitric Acid. F. Knoop {Zeitsck physiol, CJiem, 
1918, 101, 210 — 211 . Compare Momer, this vol., i, 198). — The 
unidentified acid substances discovered by Mdrner (loc. cit,) 
amongst the oxidation products of protein are probably 5 -nitro- 
glyoxaline-4-carboxylic acid, (Windaus and Opitz, A., 

1911, i, 752), and glyoxaline-4-glyoxylic acid, C 5 H 4 O 3 N 2 (Knoop, 
A.., 1907, i, 788). Both substances are oxidation derivatives of 
histidine and have the properties described by Mdrner. Attention 
is directed to the fact that the latter substance, CriH^OgNs, must 
contain either 2 or 4 atoms of hydrogen instead of 3 (as found bv 
Mdrner) if it consists of •a simple molecule. H, W. B. 

Preparation of Ovalbumin, and its Refractive Indices in 
Solution. A. R. C. Haas (J. Biol. Chem.y 1918, 35, 119—125).— 
The crystallisation of ovalbumin is found to be dependent on the 
hydrogen ion concentration of the globulin-free solution of white 
crystals are formed in the presence of ammonium sulphate 
when the hydrogen ion concentratiop lies between 10 “ ^ and 10 "^. 

The refractive indices of solutions of ovalbumin in water, 1 % 
ammonium sulphate, and in various concentrauons of sodium 
hydroxide obey the law n^~‘n■^=ax Cy where n is the observed 
refractive index of the protein solution, n, that of the solvent, 
c the percentage of dissolved protein, and a a constant, which is 
found to be O’ 00 177 ±0*00006. The corresponding constant for the 
albumins of ox serum is 0*00177 ±0‘00008 (Robertson, A., 1912. 

H. W. B. 
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preparati(m oi Pore Caseinogan. Lucius L. Van Slvkk and 
John C. Baker (/. Biol. Chem., 1918, 86, 127— 136).— The 
caseiROgen is prepared from undiluted milk by treatment with 
normal acid, preferably lactic or a mixture of 1 part of hydro- 
chloric and 2 parts of acetic acid. The acid is introduced slowly 
into the milk below the surface, the tip of the tube carrying, the 
acid being so arranged that it is very close to a mechanical stirrer 
revolving at a high speed and also near the bottom of the vessel 
containing the inilk. Under these conditions, the acid does not 
cause coagulation of the caseinogen at the point where the acid 
first comes into contact with the milk. 

The product, the preparation of which requires only about ten 
hours is a fine, white powder containing 0*10% of ash and 0‘80% 
of phosphorus. It is free from inorganic phosphorus, calcium, and 
hydrolytic products of protein, and dissolves at once in dilute solu- 
tions of monoacidic alkalis to a clear solution. H. W. B. 

Constitution of the True Nucleic Acids. R. Feulgen 

(Zeitsch. ph/M. Chnn., 1918, 101, 288 — 295. Compare this vol., 
i 85, and Lev one and Jacobs, A., 1912, i, 926). — A theoretical 
paper in which the general arrangement of the nucleotides in 
nucleic acid suggested by Levene is accepted, although the precise 
method of linking together of the nucleotides is regarded as un- 
eettled fcomnare also Jones and Read, A,, 1917, i, 232, 233). 

^ H. W. B. 

Preparation and Properties of Thymic Acid. R. Feui. 0 tEn 
(ZeiUch. physiol. Chem., 1918, 101, 296— 309).— Thymic acid is 
prepared by treating sodium nucleinate with a slight excess of 
sulphuric acid and keeping the mixture for forty minutes at 80^. 
The acid is separated in the form of its barium salt, and on hydro- 
lysis yields cytosine and thymine. H. W. B. 

Influence of Normal Salts, Ba^s, and Acids on th# 
Precipitability of Gelatin by Alcohol. Jacques Loeb {J. Biol. 
Ckem., 1918, 34, 489 — 501. Compare this vol., i, 240). — In these 
experiments, finely powdered gelatin is treated for an hour with 
solutions of normal salts, bases, or acids of various concentrations ; 
the excess of the solution is in each case washed away with water, 
a 1% solution of the washed gelatin in water being then prepared 
and treated with alcohol until precipitation just occurs. It is 
found that when the concentration of the salt solution exceeds a 
certain limit, which is about M j\2S in the case of normal salts 
with univalent anions and cations and monoacidic bases, the 
gelatin becomes non-precipitable by alcohol, whilst in the case of 
normal salts with bivalent anion and univalent cation, and also 
in the case of strong monobasic acids, the concentration at which 
non-precipitab|ility occurs is just twice as great, namely, J/’/256. 
After treatment with solutions of normal salts with bivalent. cations 
and univalent or bivalent anions, the gelatin remains precipitable 
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with alcohol for all the oonoentratioiiB of the salt used. Thes^ 
experiments confirm the conclusions previously drawn by the author 
in former papers (loc. dt.y H. W. B. 

Action of Pancreatic Enzymes on Casein. H. 0. Shermak 
and Dora E. Neun (/. Amer. Chem, Soc., 1918, 40 , 1138 — 1145). 
— A comparative study of the hydrolysis of casein by various pre- 
parations derived from the pancreas. Extraction of high-grade 
commercial pancreatin with 50% alcohol leaves a residue having 
about the same proteolytic activity as the original pancreatin. 
The "sac precipi^teV which settles out of the amylase solution 
during the dialysis in 50% alcohol preceding the final precipitation 
of the amylase preparation (Sherman and Schlesinger, A., 1912, 
i, 815; 1915, i, 604) has fifteen times the proteolytic activity of 
the original pancreatin and about four times that of the most 
active commercial trypsin. The final preparation of pancreatic 
amylase, purified as described previously {loc. «#.), has proteolytic 
activity fully as great as that of high-grade trypsin. C. S. 

Enzyme Chemistry. H. von Euler (Zeitsch. Elektrochem,, 
1918, 24 , 173 — 177). — In the inversion of sucrose by yeast, it is 
shown that the invertase increases to a maximum and the forma- 
tion of the enzyme follows the formula dxldt^k{a — x). Other 
experiments on the hydrolysis of starch by the enzyme of Mucor 
mucedo are described; in this case, the velocity of the formation 
of the enzyme is constant. J. P. S. 

The Law of Action of Sucrase. H. Colin and (Mllk.) A. 
Chaudun {Gompt. rtnd., 1918, 167 , 208 — 210). — The inversion of 
sucrose by sucrase does not obey Wilhelmy’s law, ar=a(l — e“**), at 
concentrations of sucrose exceeding 2% or 3%, but there is probably 
a definite ratio of sucrose to sucrase below which the law holds 
good. Using 5 c.c. of a very active sucrase preparation, the 
authors have obtained results in agreement with the law up to 
concentrations of 2% of sucrose. W. G. 

Chemical Reaction in the System : Urea-Urease. Eiichi 
Yamazaki {j . Tokyo Chem. Soc.^ 1918, 39 , 125 — 184). — Ammonium 
carbamate has always been found by Fenton’s method in the 
product of the action of urease on urea. It may therefore be 
presumed that the decomposing action of urease is a successive 
hydrolysis of urea, NHa’CO'NHg — > ^ 

(N 114)2003, in opposition to the view of the formation of an inter- 
mediate product of urea and urease. 

The experiments were always carried out in a slightly acidic 
solution obtained by saturating the reacting system with carbon 
dioxide. Notwithstanding the phase difference of the two con- 
stituents of the reaction, it seems to be a homc^epeous chemical 
reaction, because stirring has no effect on its velocity. The velocity 
constant of the first hydrolysis was determined by the initial 
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velocity, and the constant of the second hydrolysis by some 
Wi^ a 0-02^-flolution of urea and a solution of urease 
containing 0 2 gram in 100 c.c., the values obtained were 
jtj=0’0068, ^2=0'00617 at 25®. These constants vary proportion- 
ately to the concentration of the urease, A good coincidence was 
obtained between the observed values for iJae velocity of the reac- 
tion and the values for k-^ and calculated by the formula derived 
from Rakowski^s general theory of unimolecular successive chemical 
reactions (A., 1907, ii, 74). The temperature coefficient of this 
reaction is 2 per 10® between 15° and 35°, Many reagents are 
adsorbed by urease and show a poisonous action; the action of 
alkali hydroxide is reversible, whilst that with hydrochloric acid, 
mercuric chloride, or silver sulphate is irreversible. S, H. 

Synthesis of Organic Sodium Derivatives. Antonio 
Madinaveitia and Jos^i Banebo {^Anal, Fis. Quim., 1918, 16, 
142—145). — Dimethylaniline reacts with mercuric acetate to form 
dimethylaniline mercury acetate, Me 2 N'CgH 4 'Hg*C 02 Me, which is 
transformed by sodium hyposulphite into mercury pp-tetramethyl- 
diami nodiphenyl, (M€ 2 N*C 8 H 4 )gHg. The solution of this substance 
in benzene reacts witffi sodium, the mercury being replaced by the 
alkali metal. The mechanism of the process is similar to the 
formation of sodium phenyl by the interaction of sodium and 
mercury phenyl. The sodium compound is spontaneously in- 
flammable on contact with air. A. J. W, 

Simplified Method for the Preparation of Tin Triaryl 
Haloids. Erich Krause (Ber-., 1918, 51, 912 — 914).— If the tin 
tetra-aryls are brominated in ordinary organic mediaj or alone, no 
matter how carefully the conditions are controlled, iiie main pro- 
ducts are the tin diaryl dibromides. If the compounds are 
suspended in pyridine chilled by means of solid carbon dioxide, 
however, bromination can be stopped at the first stage. The pro- 
duct is freed from solvent and bromobenzene (or analogous com- 
pound) by distillation, then transferred to ether, and shaken with 
30% sodium hydroxide. The tin triaryl hydro^de dissolves in 
ether, and can be converted into any desired haloid by means of 
the acids. 

Tin tri phenyl chloride, SnPh 3 Cl, m. p. 106°, b. p. 240°/13‘5 mm. 
(compare Aronheim, A., 1879, 250, 651), bromide^ fem-like groups 
of octahedra, m. p. 120*5°, b. p. 249°/ 13*5 mm., and iodide^ large, 
snow-white, quadratic, monocllnic prisms, m, p. 121°, b. p. 253°/ 
13‘5 mm., have been prepared in this way in yields amountine to 
90-95%. J. C. W. 
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Comparative Study of the Influence of Carbohydrates and 
Fats on the Nutritive Power of Alimentary Proteins. F. 

Maignon (Compt. rend., 1918, 167, 172 — 175. Compare this vol, 

i, 359). — Feeding experiments with rats, using diets of egg-albumin 
and fat, or egg-albumin and starch, or a mixture of the three, 
indicate that the albumin is better utilised with the fab than with 
starch, and that the minimum of albumin necessary is much lower 
with fat than with starch. The most satisfactory mixture of 
albumin and fat is in the proportion 1:1, even if starch is present. 

W. G. 

The Nutritive Equilibrium of the Animal Organism. 

Jules Amar {Gonipt. rend,^ 1918, 167, 241 — 242). — The author 
points out that Maignon’s results for fat and starch as supplements 
to protein in feeding rats (compare preceding abstract) are in 
opposition to those of Atwater and Benedict (compare A., 1903, 

ii, 308) and Mendel and Lewis (A,, 1913, i, 1406). He directs 

attention to his own work in this connexion (compare Motem 
hiimmn, 1909, 289). W. G. 

Nitrogenous Metabolism of the Central Nervous System. 

Else Hirschberg and Hahs Winteestein {Zeitsch, physiol. 
Ckem., 1918, 101, 212—222. Compare this vol., i, 52). — The 
isolated spinal cord of the frog contains in the fresh material 1*30% 
of nitrogen, and 1‘25% in cords freed from the outer membranes. 
The content of nitrogen is unaltered by preservation of the cords 
in air or oxygen, bub falls rapidly when immersed in oxygenated 
saline solution. The addition of a trace of a calcium salt to the 
saline solution increases the rate of loss of nitrogen from the cord; 
potassium salts decrease it. Treatment with 4% of alcohol prac- 
tically arrests nitrogenous metabolism ; electrical stimulation 
increases it nearly fourfold. The katabolic action is an oxidative 
one. because it fails to occur in the absence of free oxygen. 

H. W. B. 

Utilisation of various Saccharides in the Metabolism of 
Ihe Central Nervous System- • Else Hirschberg {Zeitsch. 
physiol, Chem., 1918, 101, 248 — 254. Compare Hirschberg and 
Wintersbein, this vol., i, 52). — Maltose and sucrose are not utilisable 
for the maintenance of the metabolic processes of the surviving 
spinal cords of frogs. Dextrose and Isevulose have about equal 
power in maintaining metabolism in the resting state, whilst lactose 
has less and galactose considerably more, probably due to the 
participation of the latter substance in the composition of nervous 
tissue. During excil^ation, the consumption of dextrose by the 
tissue greatly exceeds that of any other saccharide other than 
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galactose. Dextrose is therefore the best material to supply for the 
rapid production of power for the use of nervous tissues. 

H. W. B. 

Oxidation Catalysts in the Animal Organism. Action of 
certain Ferments on Oxydones. Lbopqldo Lopez Perbz 
1918, 16, 397 — 421). — A full account of work 
of which a preliminary note has appeared (see this vol., i, 88). 

Origin of Creatine. III. L. Baumann and H. M. Hinks 
(y. Biol. Ghent. j 35, 75 — 82). — Perfusion of dog muscle with 

choline or sarcosine leads apparently to the production of creatine. 
Arginine, histidine, betaine, methylguanidine, and cyanamide when 
similarly treated do not yield any notable increase in the amount 
of creatine in muscle or urine. H. W. B. 

Amino-acids of Mature Human Placenta. Victor Joh:* 
Habding and Charles Atherton Fort (/. Biol. Chem,, 1918, 35, 
29 — 41). — The amount of arginine in human placenta is twice as 
much as that present in any other human organ (liver, heart, 
kidney, muscle). H. W. B. 

Caseinogen of Human Milk. A. W. Boswokth and Louise 
A. Giblin (/. Biol, Chem.f 1918, 35, 115 — 117).- — Caseinogen pre- 
pared from human milk resembles the caseinogen prepared from 
cows’ and goats’ milk in the following respects: It has the same 
nitrogen, phosphorus, and sulphur content, the same molecular 
weight and degree of valency ; it gives the same series of salts with 
bases; it is acted on by rennin in the same manner, producing the 
same casein. H. W. B. 

Free Lactic Acid in Sour Milk. Lucius L. Van Slyke and 
John C. Baker (/. Biol. Chem., 1918, 35, 147— 178).— Lactic acid 
exists in sour milk largely as lactate, but partly as free acid, some 
of the latter being in solution, whilst a smaller part is adsorbed 
by the caseinogen or casein. Sterilised milk inoculated with 
Bacterium lactis acidi does not show the presence of free lactic 
acid until about twenty hours after the inoculation; the amount 
then rapidly increases and reaches about 20 c.c. of 0‘lA-acid in 
forty-eight hours. The value changes from 6*5 in fresh milk 
to 4‘17 in forty-eight hours. The caseinogen begins to coagulate 
when the reaches 4*64 to 4*78. During the coagulation process, 
the hydrogen-ion concentration remains constant, although the 
acidity by titration increases slightly. About 20% of the free 
lactic acid in coagulated sour milk is adsorbed by the casein. 

The first perceptible sign of souring in milk is a characteristic 
flavour, discernible to the senses of both taste and smell, due to the 
presence of a volatile compound formed in the souring process, and 
not to lactic acid. There does not appear to be any relation 
between either hydrogen-ion concentration or acidity by titration 
and the first sign of this flavour. 
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Various methods are described for eetimating the free lactic 
acid and of that portion of it which is adsorbed by the caaeinogen 
or casein. H. W. B. 

Glycerides of Batter Fat. Conrad Ambbeger {Zeitsch. Nakr. 
Genussm.f 1918, 35 , 313 — 381). — Butter fat contains only a small 
quantity (2*4%) of triolein, the greater part of the oleic acid exist- 
ing in the fat in the form of mixed glycerides. If the oleic acid 
is present as triolein, the fat when hydri^enised should yield a 
corresponding quantity of tristearin, but such is not found to he 
the case. Butyric and other volatile acids are also present in the 
fat as mixed glycerides; tributyrin cannot be isolate. Examina- 
tion of the alcohol-soluble portion of hydrogenised butter fat shows 
that the original fat contains butyrodiolein, butyropalmito-olein, 
and oleodipalmitin. The author has also isolated from butter fat 
a glyceride, m. p. 67*9°, and yielding mixed fatty acids, m. p. 
55'5°. W. P. S. 

Transformation of Tetrahydronaphtlialene (Tetralin) in 
tJi© Animal Body. G. Schroeter and K. Thomas (Zeitsch. 
'physiol. Cheni., 1918, 101 , 262 — 275). — Tetra hydronaphthalene fed 
to a dog is absorbed and eventually excreted in combination with 
urea. The existence of four compounds of tetrahydronaphthalene 
and carbamide is theoretical! ^ possible, and the authors have 
succeeded in preparing all of them by the interaction of potassium 
cyanate on the respective amines in aqueous solution. ar-Tetra- 
hydro-a-carhamido7iaphthalene, CjjHj 40 N 2 , crystallises in square 
plates from alcohol, softens at 198°, and melts at about 206^ 
(quickly heated, at 212°); AT-tetrahydro-^carhamidonaphthalene, 
needles from water, m. p. 134° (decomp.); a.c-tetrahydro~a-carh- 
amidonaphthalene, needles, m. p. 210*5°; ACrtetrahydro-^carh- 
amidonaphthalene, needles, m. p. 183°. Comparison of the natural 
product with these compounds shows that tetralin in its passage 
through the body is converted into ^f-ac-tetrahydro-o-carbamido- 
naphthalene. 

In the preparation of the ar-j3- compound, a small amount of a 
substance was obtained in the form of colourless needles, which did 
not melt below 245° and possessed the composition of di-ex-teiror 
hydro-^-naphthylcarhamidcy (CioHi 2 N)gCO. H. W. B. 

Relation between the Chemical Structure of the Opium 
Alkaloids and their Physiological Action on Smooth Muscle 
with a Pharmacological and Therapeutic Study of some 
Benzyl Esters. I. Relation of the Chemical Structure 
of the Opium Alkaloids to their Action on Smooth Muscle. 
David I. Macht (/. Pharm. Expt. Ther., 1918, 11 , 389 — 417). — 
The results indicate that in respect to their physiological action on 
the rhythmic contraction and tonicity of smooth muscle from 
various organs, the opium alkaloids can be divided into two classes : 
(1) the morphine group; (2) the papaverine group. Members of 
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the first group, containing a pyridine-phenanthrene nucleus, exert 
3 stimulating action which appears to be associated with the 
pyiidine or piperidine component of the molecule, whilst the 
members of the papaverine or benzyb'soqiiinoline group exert an 
inhibitory action which can be traced to the benzyl radicle. 
Alkaloids such as benzylmorphine or peronine, containing both 
significant groupings, have an anomalous action on smooth muscle. 

H. W. B. 

Pharmacology of the Vitamines. Fn. Uiilmann [Zeitsch. 
^wL, 1918, 68 , 419 — 456). — The administration of vitamines to 
cats and dogs, either subcutaneously, intravenously, or by the 
mouth, causes a marked stimulation of the salivary, sweat, gastric, 
and other glands which is inhibited by atropine. The author con- 
siders that the vitamines in the food play an essential part in the 
processes of digestion and metabolism through their stimulatory 
action on glands producing external and internal secretions. The 
commercial vitamine preparation “orypan," obtained from rice 
husks, was chiefly employ^, but similar results were given in some 
experiments by extracts of oats, meat, yeast, etc. H. W. B, 
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Occurrence of Methylpentosans in Cereals and Ijegumes. 

IviNTAEO OsHiMA and Kinsuke Kondo {J. Tokyo Chem. Sor., 
1918, 39, 294 — 300). — On account of incompleteness of the raethotl 
of determination of methylpentosans, there has been doubt as to 
their occurrence in some seeds in which they have been reported 
to exist. The authors have therefore examined certain cereals and 
legumes by their improved method (this vol., ii, 338), and have 
found methylpentosans in all varieties of the soja bean, whilst it 
ip absent in the cereals investigated. S. H. 

Phytochemistry of the Crowberry (Empetrum nigrum). 

L. VAN Itallie (^Pharm. Weekblad, 1918, 55, 709 — 717).— The 
leaves of Empetrum nigrum, contain a wax composed wholly, or in 
great measure, of ceryl cerotate, benzoic acid, urson, tannin, 
dextrose, and probably rutin. The anhydrous urson has the 
formula C]QH|gO, and is identical with the derivative obtained 
from the leaves of Uva Ursi. 

Eniptirum nigrum contains no alkaloids, andromedotoxins, or 
^iucosides decomposed by emulsin. The presence of benzoic acid 
^-ud urson points to a probable relationship between the 
^mpetracece and Eriacece. A J. W. 
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T«i t s»^i<nia I Sterol Content o{ Wheat (Triticum 
eaKi) M^v’Ta^r E.l.s {Bicohm. J., 191». 12, l60-n-2|, 
fx^hief phytosterol present in the wheat gram is sitoterol. 
The^hryo aU contains sitosterol, but the phytosterol m the bran 
IfferTin^ts properties from sitosterol. The unsaponifiable ether 
extract of the vegetative organs, leavM, stms, etc., contains a 
rhZkrol, together with an alcohol, Cj„H«0, crystallising Iron, 
et.hyl acetate aL acetone in granular lumps of small crystals, ni p, 
83^ acetate, m. p. 650; it does not give the cholesterol colour 

‘'"^xtramount of phytosterol in normal wheat plants is greater 
thJn tharwhich wLV-ent in the grain from whmh the plants 
were grown; in etiolated plants, an increase in the phytosterol eon. 
Tent as compared with the grain is not perceptible. _ It is suggested 
that the sterols form an essential part of cell memoraMS.^ ^ 

Plant Sterols. H. Occurrence oi Phytosterol in some 
oi the Lower Plants. Mary Taylor Elms {Biochem J., im, 
12 17 H-- 177 )— Ereosterol and foiigisterol occur in the fungus 
roiypon^s nignoa-ns, and probably also in P. betahnue. Sterob 
may also be detected in Laminaria, Sphagnum, Agancu.ruUum, 
and Loctarim suhdnlcis. 

Some Poisonous Plants in the Order Solanacea. II 
Nicotiana suaveolens. J M. Petrie ( Proo . Lmn . Soo ^ m 
WaUe,, 1916, 41, 148-151; from Plmd. A lntr., 1918, 3, 199h- 
This plant contains nicotine. . 15. . . 

The Production oi Anthocyanins and Anthocy^dms. 

Ill Arthur Ernest Everest (Proc. Boy. Soc., [B], 90, 251— Ja 
Compare A., 1914, i, 978; 1915, i, 25 ),-Th 6 auttor has isolate 
the anthocyanin pigment from the purplish-black viola, Bla k 
Knight,” petals, and has shown that it is a delphinfm gluoo^de 
and WenM with the violanin obtained by WillsUtter and Wed 

from the bluish-black pansy (compare wTlia 

An examination of the alum reaction as described by Willstatto 
and his collaborators shows that the colour reactions of antto- 
evanins, described as due to alum, are really due to the presence 
of iron as an impurity in the alum, and are not obtained if the 

reagent is pure. ^ ■ Ur, 

An examination of the yellow sap pigment from the same violas 
shows that it contains a myricetin glucoside (or less probably a 
-rossypetin glucoside) and also another yellow sap pigment wM 
does not give a green coloration with dilute alkalis. Thus 
presence in one flower of an anthocyanin pigment and of the flavoROi 
derivatives from which it would he produced by reduction >s shoi'ii 
for the first time. 
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The Scattering of Light in Hydrogen, Oxygen, and 
Nitrogen. M. Born {Ber. Veut. physikal Oes., 1918, 20, 16 — 32). 
._In a previous paper {ibid., 1917, 19, 243), the author has shown 
that gases which consist of anisotropic molecules exhibit a scatter- 
ing effect other than that which has been explained by Rayleigh’s 
theory. The rays which characterise this new type of opalescence 
are in part non-polarised, and can accordingly be sharply dis- 
tinguished from the polarised rays which are associated with 
the more familiar scattering effect. Experiments made by 
Smoluchowski on hydrogen, oxygen, and nitrogen afforded no 
evidence of the existence of the effect predicted by the author, and 
it is supposed that this may be due either to the insufficient 
anisotropy of the molecules or to the lack of precision in the 
method of observation. 

By reference to the molecular models which have been recently 
suggested for hydrogen, oxygen, and nitrogen, the author has 
calculated the magnitude of the effects to be expected, and finds 
that, although small, it should be possible to observe the scatter- 
ing effects in question in the case of each of these gases with a 
suitably designed arrangement of apparatus. H. M. D. 

Refractivities of Satiirated and Unsatnrated Compotinds. 

Gervaise Le Bas {Trans. Faraday Soc., 1918, 13, 414 — 419. 
Compare this vol., ii, 49). — From a comparison of the molecular 
refractivities of corresponding derivatives of benzene and of the 
saturated cyclic hydrocarbons, it is found that the augmentations 
iue to substitution in the benzene ring are considerably greater 
;han those which accompany substitution in rings of the poly- 
nethylene series. In this connexion, it may be noted that the 
msubstituted saturated cyclic hydrocarbons show no anomaly in 
■efr active power, whether the ring system is simple or complex. 

H. M. D. 

Ketonic and Enolic Modifications of Compounds. Gervaise 
jE Bas {Trans. Faraday So6., 1918, 13, 420 — 423), — The constitu- 
ion of various fceto-enol tautomerides is consider^ in relation to 
heir refractivities. The molecular refractivities of acetylacetone, 
aethykcetylacetone, ethyl oxaloacetate, ethyl mesityloxi do- oxalate, 
Q ethyl cyanoacetoacetate, ethyl acetylmalonate, ethyl acetone- 
licarboxylate, and ethyl jS-hydroxy-o-phenylacrylate and ite 
acetate lead to the conclusion that these substances exist in one 
orm only, and that the different isomerides appear to be mutually 
'‘'^elusive. H. M. D. 

Presence in the Solar Spectrum of the Water Vapour 
JaadX3064. A. Fowler (Proc.iJcRy. Soc., 1918, [^], 94, 472-475). 

A comparison is made of the lines composing the band A 3064, 

VOL. ciiv. ii. 15 
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whici is always obteiMd in spectra g,^ containing 

SSr'Sil™ “j “ 

aho present in the solar spectnim. 


The Ultra violet Band of Ammonia and its Occurrence 
in the Solar Spectrum. A. Fowler and C. C. L. Gregory (Proc. 
Uoif. 1918, [A ], 94 , 470— 471).— Photographs of the ammonia 
spectrum ’have been made by burning a copper arc in an atino 
sphere of ammonia. From these, it is shown that the ammonia 
H^trum consists of a main band, which is made up of a bright 
central maximum at A 3360, a secondary maximum at A 3371, and 
a number of lines, arranged in groups of three, which extend to 
a considerable distance in both directions. The lines composing 
the maxima are very closely crowded, and are found to be arranged 
in .series of ordinary type. The components of the groups of three 
are widely separated near the central maximum, but the intervals 
rapidly diminish, and there is finally coalescence at A 3450 towards 
the red and at A 3287 towards the violet, where the lines fade out. 
This spectrum has been compared with the F-group of the solar 
spectrum, and shown to be practically identical ; hence the presence 
of ammonia in the absorbing atmosphere of the sun is definitely 
established. ’ 


The Ultra-red Absorption Spectrum of Water Vapour. 

Gekhxrd Hettner (dnn. Fhysik, 1918, [iv], 55, 476--496).— 
Measurements of the absorption of ultra-red rays by water vapour 
have been made for the region extending from the visible spectrum 
to a wave-length of 34 /i. An improved arrangement of apparatus 
for the investigation of absorption in the long- waved region is 
described. The results recorded show the existence of 78 maxima, 
of which only 20 have been recorded by previous observers. The 
wave-lengths of the maxima are tabulated, and a curve is given 
which shows the absorption relations in detail. H. M. D. . 


Characteristic Ultra-red Vibrations of Nitrates. Clkmexs 
Schaefer and Martha Schubert {Ann. Phy&ik, 1918, [iv], 65, 
577^588).— The reflection spectra of sodium nitrate, potassium 
nitrate, rubidium nitrate, lead nitrate, barium nitrate, and 
mercurous nitrate have been determined, with polarised light and 
ordinary light. All six substances show three maxima, at 
approximately 7'5p, 12*5 p, and 15*0 p; in addition, mercurous 
nitrate shows a fourth maximum at lO’OSp with ordinary light, 
From the examination with polarised light, it is shown for the 
biaxial nitrates that the three maxima observed with ordinary 
light are made up of three components corresponding respectively 
with the vibrations parallel to the axes of the three indices of refrac- 
tion. The characteristic vibrations, as in the case of the carbonate* 
and .sulphates (A., 1916, ii, 506), depend very slightly on the 
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Inetal and are due to internal vibrations of the NOj group, which 
are practically the same in all the nitrates examined. The 
similarity between the space gratings of sodium nitrate and calcium 
carbonate, as put forward by Bragg, is discussed in the light of 
ibnormalities found in the present work. J. F. S. 

The Distribution of Intensity in Series Spectra £xcited . 
by Cathode Rays. J. Holtsmark {Aftn. Physih, 1918, [iv], 56, ' 
245 — 298). — The fact that previous attempts to measure the 
changes in the distribution of the intensity in series lines under 
the influence of varying conditions have not led to consistent results 
is attributed to errors introduced by the method of excitation. 
New experiments have been made on the Balmer series with 
cathode rays as the exciting agent, and the results indicate that the 
relative intensities of the series lines are, in these circumstances, 
independent of the current strength and also of the fall of potential. 
On the other hand, it is found that the lines of longer wave-length 
become relatively more intense as the pressure of the hydrogen 
increases. The connexion between the pressure -p and the ratio K 
of the intensities of the lines and is expressed by the e<pia- 
tion JKp — constant. The pressure effect is not obtained when 
the increase of pressure is brought about by the addition of another 
gas to the hydrogen. Experiments in which the hydrogen was 
mixed with iodine, oxygen, argon, and helium respectively, all 
gave negative results in that these gases . produced no change in 
the relative intensities of and On the other hand, observa- 
tions made on the series lines of helium at different pressures 
showed a pressure effect similar to that found in the case of 
hydrogen. 

The theoretical interpretation of the pressure effect is discussed, 
and the author concludes that Bohr’s hypothesis relative to the 
origin of the effect is not in agreement with the observations. 

H. M. D. 

Electron Theory of the Natural Optical Rotatory Power 
of Isotropic and Anisotropic Liquids. M. Borx {Ann. Physik, 
1918, [iv], 55, 177—240). — A theoretical paper in which the 
author's previous attempts (compare A., 1915, ii, 659) to explain 
the natural rotatory power of optically active substances on a 
molecular basis in terms of electrons are more completely developed. 
Ihe general formulae derived are discussed in reference to the nature 
if the molecular forces and the symmetry relations, and are applied 
‘o the consideration of isotropic liquids with natural rotatory 
Dower, of liquids rendered anisotropic by means of an electric 
leld, and of liquids which are normally anisotropic (liquid crystals). 

H. M. D. 

Colour Determination of Faint Luminescence. Harry B 

jVKisER (J, Physical Chtrn.,, 1918, 22, 439-449).-A method of 
tetermining the colour of faint luminescence is described which 

16—2 
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■-* ■ the luminescenoe on a panAromatic 

consiate m <,{ colour screens between Ae source 

plate and i»f rposing a ^ be used in aU cases when 

sensitive photograpbio plate, investigation of the chemi- 

The results obtein^ m nf^i^ine pyrogallol by 

luminescence phosphorus in acetic acid solution by 

hydrogen peroxide, of P j alkaline alcoholic solution by 

hydrogen peroxide, and of amanne ^ 

bluish-violet. 

A 1 • PlArtrolvsis. Emil Batjr (Hehetica Chim, 

4 i 76-2M) -1 theoretical paper in which the author 

Acfa, 1918, t. 10 1 ^ explain the mechanism of phote 

evolves an electrolyt J subiected to light has set up 

A "^iten" and fsS is eapalle of effectiu 

a molecular potential diffmn^, a 

a chemical reaction decomposition of Eders’s solution 

molecukr electrolysis. Thus the ^ P ^ eduction of 

by eosm in light is to te « dte oxidation of oxalic 

nercunc chloride to calomel ana an ^ 

acid to carbon dioxide, which may be exp 


„ . r©+ic,o; 

®®H© + HgCl,=HgCl + Cl' 

The author then proceeds to calculate the value the E.M.f. 
Iplttee on the bLs of the quantum theory and thejss^ 
ttet only one energy quantum may be absorbed Tte Wlowmg 
values are obtained for the hues mentioned. 

A=-589ua E = 2.’i volts; mercury line, A=435/*(i,, volts, 

Hg SSescent line), x = 253-6pp, B = 5-5 volts; and rrays 
A = 0 012 upi, E = about 100,000 volts. A large number of cases are 
considered in the light of this hypothesis. J. F. ». 

Absorption Of X-Rays. E. A. Owex (Proc. Boy. Soc , 1918, 
ui 94 , 510— 624)— According to Bragg and Pierce ’ 

li 792) the atomic absorption coefficient A is connected with e 
atomic number N of the absorber, and the wave-length X ot tt 
radiation by the equation A=CN^m in which C is constant ore 
considerable ranges of wave-length, but changes abruptly m the 
region of selective absorption. Prom the investigation ot the 
absorption of a large number of aqueous solutions, Auren (A., 
1917, ii, 350) has recently deduced values for the atomic absorp- 
tion coefficients of the elements which lead to the condusion tha 
with respect to the magnitude of the absorption coefficient the 
elements may be divided into groups, for each of which the atomic 
absorption coefficient is directly proportional to the atomic niim ei- 
An attempt is made to account for these discordant results. 


= CO, 
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Xhe ordinary absorption coefficient is a composite quantity 
fhicb represents tbe sum of the fluorescent absorption coefficient 
^Q(J the scattering coefficient. Assuming that the latter has 
I constant value equal to 0’2, in agreement with the results 
btained by Barkla for the light elements and radiation of widely 
rarying wave-length, the author calculates from his observations 
he values of the atomic fluorescent absorption coefficient, and finds 
hat this is nearly proportional to the fourth power of the atomic 
lumber of the absorber. Since it is known that the fluorescent 
ibsorption coefficient varies as the cube of the wave-length of the 
tbsorbed radiation, the connexion between the atomic fluorescent 
absorption coefficient A/, the atomic number N, and the wave- 
ength \ may he expressed in the form Af = where 0 

•emains constant over certain ranges of wave-length, hub changes 
ibruptly at critical points. This equation differs from that put 
brward by Bragg and Pierce in that the coefficient A/ is in- 
lependent of the scattering of the radiation and refers only to the 
OSS of energy of X-radiation resulting from the production of 
orpuscular radiations and the fluorescent X-radiations which 
iccompany them. ^ 

The author’s measurements were made on zinc, copper, nickel, 
Ton, aluminium, magnesium, water, and filter-paper with radia- 
tion' of wave-length \=0‘586xl0-® cm. (a-line of palladium), and 
he values obtained for the total absorption coefficients agree fairly 
doselv with those recorded by Bragg and Pierce (lac. ck.). 

It is further shown that, if the scattering coefficient is assumed 
[o have a constant value of 0'2 for all elements from hydrogen to 
bromine, the equation leads to values for the toUl 

ibsorption which are in close agreement with those obtained in 
Ihe experiments of Auren, H. M. T). 

The Positive Ion as Carrier in the Canal Ray Fluoirascence 

af Inorganic Salts. Sven Em. Ohlon (Ber. Deut. physikal. Ges., 
1918, 20, 9 — 15). — When inorganic salts are subjected to the 
action of cathode rays of sufficiently high velocity, the salts 
fluoresce with the emission of tbe line spectrum of the metal, present 
in the salt. For different salts of the same metal, the cathode 
ray energy required for this emissive effect increases with the heat 
of formation of the salt. The cathode ray energy at which emission 
begins is found to diminish as the discharge potential increases. 

A similar series line emission occurs when inorganic salts are 
bombarded by canal rays, but the energy of the canal rays r^uired 
to produce this effect varies to only a small extent when different 
!^alts of the same metal are employed, and the variation with 
magnitude of the discharge potential is also much smaller than in 
the case of cathode ray bombardment. 

The observed differences suggest that the cause of the emission 
may not he ihe same in the two cases, and experiments have been 
devised with the object of elucidating further the changes which 
occur under the influence of canal rays. In these, the canal rays 
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were allowed to fall on the powdered salt contained in a small 
aluminium dish supported in the discharge tube in the path of 
the canal rays. The dish was connected through a galvanometer 
to earth, and a small direct-vision spectroscope was focussed on 
the bombarded salt. The discharge potential was varied, and by 
taking readings of the galvanometer, it has been found that the 
emission of the series lines is accompanied by a diminution in the 
I)Ositive current which flows through the galvanometer. Thi^ 
the current, which characterises the transition 
from the non-fluoresceiit to the fluorescent condition, has been 
found to occur with salts of sodium, lithium, magnesium, calcium, 
strontium, barium, cadmium, and copper. The observations afford 
support for the view that the canal ray fiuOTescence is due to the 
metal ions which result from the dissociation of the salt under the 
influence of the canal rays. The carriers would thus appear to be 
the same for both cathode ray and canal ray fluorescence. 

H. M. B. 

Periods, Atomic Masses, and Electric Charges of the 
Radioelements. Emil Xohlweilkr iZeitsch. phyHhal. Chem., 
1918, 92 , 685 — 716).— A theoretical paper in which a number of 
regularities between the valency, average life, and ray emission 
of the radioactive elements are put forward. In each disintegra- 
tion series, those elements which emit a-rays and have even valencies 
have longer average lives the greater the atomic mass. Of those 
pairs of elements which emit a-rays and have contiguous valencies 
(that is, W, V), that with the smaller valency has the greater 
average life, whether the atomic mass of the pair is the same or 
not. Of two directly following j3-ray changes, the first proceed? 
more slowly than the second, that is. the element with the smaller 
valency has the longer life. In the same disintegration series, 
elements which emit ^-rays have longer lives the greater the atomic 
mass, whether the valency is odd or even, the odd and even 
valencies being considered separately. A similar rule holds for 
elements in the same group of the periodic system, but not in the 
same pleiad, with certain exceptions. There are very few excep- 
tions to the above statements, and these occur generally in the 
least well investigated elements. The origin and atomic mass of 
actinium are discussed, and reasons are advanced for the value 226. 
The author also discusses the identity of isotopes and analogous 
radioactive elements, and finally the relationship of the radioactive 
elements to the periodic classification. J, F. S, 

Ionisation of Gas during a Chemical Reaction. Alexandbk 

ViNKUS (Jlelvetfra Chim. Ar.ta, 1918, l, lil - li5] J/Chim. PhiiS.. 
1918, 16 , 201 — 227). — With the object of ascertaining whether 
ionisation occurs during the interaction of two gases, the author 
has brought the following pairs of gases, (1) nitric oxide and 
oxygen, and (2) nitric oxide and chlorine, together in a large 
glass globe under a pressure of 0*25 — 0*5 atm. The walls of the 
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vessel were connected by iridioplatinum electrodes with a sensitive 
electrometer, and the rate of discharge was plotted. In the case of 
nitric oxide and oxygen, no formation of ions takes place, nor is 
there any evidence that ionisation occurs during the reaction 
between chlorine and nitric oxide if the chlorine is not in excess. 
Should the chlorine be in excess, there is a marked ionisation. 
The author attributes the ionisation to the intermediate formation 
of NOCh. J. F- S. 

Rea(Hiance and Ionisation Potentials for Electrons in 
Sodinin Vapour. John T. Tatr and Paul D. Foote ('J. 
jyanhinffton Acad. Sci., 1918, 7 , 517 — 525). — In the further in- 
vestigation of the potentials at which electrons give rise to the 
emission of rays, experiments have been made on sodium vapour. 
The resonance potential at which rays corresponding with the 
/)-lines are emitted is found to be 2’12±0-06 volts, the value calcu- 
lated on the basis of Bohr’s theory being 2’10 volts. When the 
potential reaches 5’13±0'1 volts, ionisation of the sodium vapour 
occurs. This is identical with the value calculated on the basis 
of Bohr’s theory by using the limiting wave-length of the prin- 
cipal series of lines in the sodium spectrum. 

The lower potentials found by Wood and Okano Mag.y 

1917, [vi], 34 , 177) in their observations on the emission of the 
/1-lines by sodium vapour suggest that ionisation of the vapour 
occurs under the influence of more slowly moving electrons. A full 
account of this and the previous paper (A., 1918, ii, 94) is to be 
found in Phil. Mag., 1918, [vi], 36 , 64—75. H. M. D. 

Relation of the Electrical Conductivity to the Periodic 
Syetem of the Elements. E. Gruneisen {Ber. Deut. physikaL 
1918, 20 , 53 — 62). —According to Benedicks (Jahrh. 

Rndioaktiv. Elektronik., 1916, 13 , 351), the atomic conductance, 
measured by the product of the specific conductance and the atomic 
volume, is a periodic function of the atomic weight. The conduct- 
ance data used by Benedicks are not strictly comparable, however, 
for the influence of temperature is by no means the same for the 
different elements. It is suggested that conductance data for 
corresponding .temperatures should he used in the comparison of 
the atomic conductances, and in accordance with the empirical 
formula referred to in the following abstract, such temperatures 
are those which bear the same ratio to the characteristic tempera- 
tures. 

By reference to the data which are available for this comparison, 
it is .shown that the atomic conductance is a periodic function of 
the atomic weight, and that the value decreases from the first to 
the eighth group in the periodic table. H. M. D. 

Electrical Conduction of Metals at Xow Temperature. 

Gruneisen (Bar. Dent, physikal, Ges., 1918, 20 , 36 — 52. 
Compare A., 1913, ii, 377). -^By reference to the data for lead, 



ii. 288 


ABSTRACTS OJf CHEMICAL PAPERS. 


cadmium, zinc, mercury, gold, platinum, silver, and copper, the 
author has tested the empirical formula w ^ T : F{T I®) . CpjC^ 
for the influence of temperature on the electrical resistance of 
metals. In this formula, w represents the resistance, T the abso 
lute temperature, F(Tj®) a universal function of 2^/®, whsre 
0 is the characteristic temperature of the metal according to 
Debyes theory It is shown that the formula affords a satisfac- 
tory account of the observed variations in the conduct;! vity of 
metals over a wide range of temperature, and the author infers 
that the empirical expression affords a close approximation to the 
statement of the actual law which connects conductivity and 
temperature. H. M. D. 

Electronic Theory of the Metals. Th. Wereide {Ann. 

Vhydk, 1918, [iv], 65, 589 — 607). — A theoretical paper in which 
the electronic theory of metals is discussed. It is shown that, apart 
from a numerical correction, Drude’s formula for electric con- 
ductivity is unassailable. The formula has been 

modified by eliminating the three unknown, /, and v, and in 
their place introducing the three atomic constants v = vibration 
number of an atom, e = emission number of an atom, and 
a = absorption coefficient of an atom. The constAant a bears the 
relationship a = ca to Lenard’s coefficient a, where c is the numb€r 
of atoms per c.c. The Lenard theory gives then the formula 
x = ~\)hv for the electric conductivity and a 

similar formula for thermal conductivity. On the basis of this 
formula, the reasons for the following points are explained. (1) At 
high temperatures, the electric resistance is approximately proper 
tional to the absolute temperature. (2) The change in resistant 
depends on the energy change of the substance. (3) The resistance 
approaches zero at the absolute zero. (4) The conductivity curve 
and the atomic volume curves have a similar form. (5) Tinder 
similar conditions, the conductivity is greater the greater the 
electro-affinity of the atoms. J, F. S. 

Calculation of the Position of the Conductivity Mmimnm 
in Neutralisation. W. D. Treadwell (Helvetica Ghim. Acta, 
1918, 1, 97 — 110). — The author has calculated the position of the 
conductivity minimum in the neutralisation of (1) a diluted strong 
acid by a diluted strong base, (2) a weak monobasic acid by a 
diluted mono-acidic strong base, (3) a mixture of two weak mono- 
basic acids of different strengths by a strong mono-acidic base, and 
(4) a mixture of a monobasic weak acid and a monobasic strong 
acid by a strong mono- acidic base. In the first case, the minimum 
of conductivity lies exactly at the point of neutralisation; in the 
second case, using equal concentrations of acetic acid and alkali, the 
minimum occurs when there is an excess of 0*4% of acid present, 
or generally if x represents the number of c.c. of alkali of con- 
centration Cg which is present to 1 c.c. of acid of concentration Cjj 
then aj — cj/cg X -f y' A: , The influence of decreasing 



GUNSRAL AND PHYSICAL CHEMISTRY. 


ii. 289 


strength and concentration of the acid on the position of the 
jjji^ijnum is also calculated. The conductivity minimum is calcu- 
lated in the case of a number of acids, and these values are com- 
pared with the experimental values of Thiel and Roemer. Good 
agreement is found between the two sets of values. J. F. S. 

Calculation of the Electrochemical Normal Potential'. 

Kabl F. Herzfeld {Ann. Fhysik, 1918, [iv], 66, 133— 160) —A 
tnathematical paper in which the normal potential of the ions is 
oalculated on the assumption that the entropy constant of the 
dissolved ions is the same as that- of the corresponding atoms. The 
numerical results of this calculation differ from the experimental 
values, but the amount of divergence is the same for ions of equal 
mobility- The divergences are therefore attributed to complex 
formation of the ions with water. From these calculations, formulae 
for the solubility of salts are deduced. In open cells, only the 
positive ions are in equilibrium, for the electrons only slowly reach 
equilibrium ; hence the cell at first only approximates bo a reversible 
element. In this connexion, the mechanism of the semi -permeable 
membrane is discussed. Calculations are made for metals of the 
angle potential, the contact potential, and the electron number. 
Die Helmholtz equation is not strictly applicable to single 
plectrodes. J. F. S. 

[Potentials due to the Flow of Electrolytes through 
Capillary Tubes and the Stability of Colloids.] H. R. 

Kbuyt {Kdlloid Zeitsch., 1918, 22, 81 — 98). — The potential differ- 
ences produced by the flow of solutions of electrolytes through a 
capillary tube have been measured in experiments with solutions 
Df different chlorides. In the apparatus used, the capillary tube 
formed part of the connexion between two glass vessels fitted with 
ulver electrodes coated with silver chloride, and the chloride solu- 
tion was made to pass through the glass capillary from one vessel 
to the other under the influence of a constant pressure difference. 

The results obtained with solutions of potassium, barium, and 
aluminium chloride show that the influence of the cation on the 
potential difference between the electrodes depends very largely on 
the valency of the cation. The relations are in general very 
similar to those which were found by Powis (A., 1915, ii, 137) in 
the investigation of the influence of the three chlorides on the 
cataphoresis of hydrocarbon oil emulsions. In both series of 
observations, the effects are attributable to the adsorption of 
electrolytes. The author’s experiments seem to show, however, 
that in very dilute solutions the contact potential is increased by 
the presence of the electrol 5 rte. It is probable that this fact ex- 
plains the well-known peptonising action of electrolytes in very 
lilute solution and the essential importance of small quantities of 
?kctrolytes in connexion with the stability of colloidal systems. 

H. M. D. 

15 * 
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Passivity of Chromium. II. A. H. W. Aten {Proc. K 
Akad. WeUnsch. J msterdam, 1918, 20, 1119—1134. Compare this 
vol., ii, 183).— In the further investigation of the electrochemical 
behaviour of chromium, measurements have been mad© of the 
potential of chromium when subjected to anodic and cathodic 
polarisation. 

The phenomena associated with the anodic polarisation of 
electrolytic chromium depend to some extent on the nature of the 
metal on which the chromium has been deposited. If the metal 
immersed in a solution of chromous sulphate is anodically polarised 
with a sufficiently strong current, the chromium becomes passive, 
hut when the current is interrupted, the potential of the metal is 
found to be more negative than before polarisation. The passiva- 
tion during anodic polarisation and activation after this treatment 
are shown by chromium which has been deposited on copper, 
silver, or gold. The degree of activation after anodic polarisation 
increases with the strength of the polarising current. ^ 

Chromium, prepared by Gohlschmidt’s nrocess, which has been 
activated by treatment with molten zinc chloride, or a mixture of 
sodium and potassium chlorides, may be anodically polarised in a 
solution of potassium chloride without becoming passive. The 
resistance offered by the metal to the action of the polarising current 
is greater when the strength of the current is gradually increased 
than when the cur rent strength is increased rapidly. The resistiii*; 
power of the metal is smaller when the chromium has been 
previously subjected to cathodic polarisation. If the chromiuii> 
has been rendered passive by anodic polarisation in a solution of 
potassium chloride, the active condition may he restored by heat- 
ing the solution. This change occurs even when the polarising 
current is continued during the heating of the solution and. on 
cooling, the chromium remains in the active condition provided 
that the current is not too strong. H. M. D. 

Allotropy of Cadmium. VI. Ernst Cohen {Proc. K. Akad. 

Wetrn.<(:h. Ajmtetdum, 1918, 20, 1177—1185).- A criticism of the 

conclusions drawn by Geiman from his observations (compare A.. 
1917, ii, 533) on the E.M.F. of Cd|CdS 04 |Cd amalgam cells. 
According to Getman, the influence of temperature on the E.M.F. 
of cells containing 8% cadmium amalgam points to the existence 
of two allotropic forms of cadmium with a transition point at 
37 '5^. The discontinuity in the temperature coefficient of the 
E.M.F. at this temperature is, however, to be attributed to a 
change in the amalgam at this temperature. According to Bijl’s 
investigations (A,, 1903, ii, 6), the 8% amalgam used by Getman 
undergoes transformation at about 40°, and the resulting change 
in the electromotive behaviour of the amalgam has been erroneously 
attributed by Getman to the transformation Cd-a into Cd-jS. The 
actual results obtained by Getman are considered to afford con 
ftrmatioTi of the views which have been previously put forward 
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t,y the author as a result of his investigation of the allotropy of 
eadmium (A., 1914, ii, 52, 652; 1915, ii, 40, 144). U. M. D. 

Magnetic Susceptibility and Electric Resistivity. F. H. 

Lortng iphem. News^ 1918, 117 , 229 — 231).— -A theoretical dis- 
cussion of magnetic susceptibility in which the author assumes 
that ferro-, para-, and dia-magnetic qualities are to be explained 
ill terras of atomic and molecular currents which are dependent on 
the specific resistances of the elements concerned. H. M. D. 

The Influence of the Finite Volume of Molecules on the 
Equation of State. Megh Nad Shaha and Satyendra Natii 
Basu {Phil. Mag.y 1918, [vi], 36 , 199 — 202). — Starting from Boltz- 
mann’s entropy principle, the authors have obtained a new equa- 
tion of state which may be written in the form = -e~^, 

where x^^pjKd. In these equations, K represents Boltzmann’s 
gas constant, N the number of molecules contained in volume 1", 
S the temperature, and ;8 = 8x volume of a single molecule. From 
this equation of state, the critical volume Fc-3’1665 and 
A^=3’513. The values of Vc derived from the van der Waals and 
Dieterici equations are and 2b respectively, and the values of 
A' 2*66 and 3*695 respectively. H. M. D. 

The Course of the Values of a and h for Hydrogen at 
iifierent Temperatures and Volumes. II. J. J. van Laar 
[Froc. K. Akad, Wetejuch, Amsterdam, 1918, 20 , 1195—1212. 
Compare this vol., ii, 185). — A theoretical paper in which the 
pressure-volume relations are further discussed in reference to 
;he variability of a and h. H. M. I). 

^othermals of Monatomic Substances and their Binary 
dixtures. XIX. Vapour Pressures of Neon between the 
Soiling Point and the Critical Point. P. G. Catii and H, 
iAMERLiNGH Onnes {Ptoc. K. A kod . W etensch. Ainsterdamy 1918, 
50, 1160 — 1162). — The vapour pressures of liquid neon have been 
measured at temperatures ranging from 24 4 2° to 44 -4 3^ (abs.). 
'he results are satisfactorily reproduce^l bv the foi-nmla 
Mogp=- 65-061 -H 2*81917’ 4- 0011187’-, where ]> denotes the 
apour pressure in atmospheres, 

A comparison of the reduced vapour pressure curves for oxvgeri, 
itrogen, argon, neon, and hydrogen has been made, and from this 
: appears that the divergence between hydrogen and neon is 
inch greater than that between neon and argon, in spite of tlie 
let that the critical temperature of neon is relatively low. 

H. M. I). 

The Characteristic Equation of Fluids. Pierre Weiss 
1918, 167 , 232- -235. Conqiare ddd., 1918, 167 . 
5).— The isochores for air, ethylene, ether, and isopentane are 

15^-2 
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given, and in each case they consist of rays of straight lines each 
showing one point of inflection. They resemble the magnetic 
isotherms {loc. dt)- W. G. 

The Entropy of a Metal. H. Stanley Allen {Proc, Phy&icai 
Soe. Lfytidoi), 1918, 30 , 215 — 220). — ^The formula derived by 
Ratnowsky {Ber, Dent, phydkal. Qes., 1914, 16 , 1033) for the 
entropy of a substance in the solid state is found to give values for 
a number of metals in very close agreement with those recorded 
by I^wis and Gibson (this vol., ii, 29). The assumptions made by 
Ratnowsky in deducing his entropy formula are examined, and the 
conclusion is drawn that these are justified as being at least 
approximately true. H. M. D. 

Boundaries of Existence of the Liquid State. Julius 

Meyer { Ztihch , Elektrochem ., 1918, 24 , 138 — 139. Compare 
Herz, this vol., ii, 150).— A criticism of Herz’a definition of the 
boundaries of the liquid state. Herz makes the melting point and 
the critical point the limits of existence of a liquid, whereas Meyer 
is of opinion that no such points can be specified. J. F. S. 

Boundaries of Existence of the Liquid State. W. Hsbz 

{Zeitsch. Elektrochem., 1918, 24 , 139. Compare preceding 
abstract). — Polemical; an answer to Meyer (}oc. cit.). J, F. S. 

Boiling Points of the Paraffins. Gervaisb Le Bas {Chm. 
NetVH, 1918, 117, 241 — 242). — A theoretical paper in which it is 
shown that the rule of Hinrichs and Naumann, which states that 
the more the chain of a molecule is branched the lower will be the 
boiling point, is not generally to be followed. It is shown that 
the boiling point depends on whether the hydrogen attached to 
the 3-, 7 -, 5-, etc., carbon atoms has been displaced by methyl 
groups. In dealing with this question, it is necessary to consider 
the formulae of wo-compounds. It 'is the practice of writing the 

formula of an iso-compound thus, CHR, which tacitly 

assumes that it consists of two similar methyl groups attached to 
one carbon atom. From the point of view of the boiling points, 
this is not true. This class of structure involves the displacement 
of an hydrogen atom attached to the a-, 3 -) y-j ^tc., carbon 
atom of the hydrocarbon by a single methyl group. The difference 
in boiling point due to this structure is 6 ° or 7° when substitution 
of a ^rmethylene group has been effected, and slightly more, 9 ®, 
when the y-methylene group has been substituted. J. F. S. 

Method for the Determination of the Helation between 
Vapour Pressures and their Corresponding Temperatures 
at Pressures of less than Five Millimetres. W, R, Ham, 
J. C. Churchill, and H. M. Ryder (/. Franklin Imt, 1918, 186, 
15 — 28). — The substance under investigation is subjected to slow 
distillatiou and condensation in a closed system of considerable 



OENBBAL AND FEYSIOAL CHEMI8TET. ii. 293 

capacity, the pressure in which is reduced to a low value deter- 
mined with the aid of a McLeod gauge which is attached to the 
closed system. The system is also connected with a r^rvoir of 
pure dry hydrogen, the object of this arrangement being to ensure 
accuracy in the readings of the McLeod gauge. The pressure in 
the apparatus is varied by running the pump at different speeds, 
the driving motor being suitably controlled. The liquid in the 
distilling flask is electrically heated by passing a current through 
a platinum wire immersed in the liquid, and the vapour evolved 
passes through a side-tube, in which a thermometer is supported, 
to a condenser, from which the condensate drops into a receiver. 
For a given rate of working of the pump, a series of observations 
is made in which the liquid is distilled at different rates deter- 
mined by the number of drops of liquid which fall from the end 
of the condenser tap into the receiver in a fixed interval of time. 
In each of these experiments, the temperature of the vapour 
registered by the thermometer is recorded. By plotting the 
temperature against the rate of distillation, a smooth curve is 
obtained, and by extrapolation to zero rate of distillation, a 
temperature is obtained which corresponds with the pressure in the 
closed system as measured by the McLeod gauge. 

Results obtained for acetophenone by this method show close 
agreement with the values obtained for this substance by Kahl-' 
baum, who measured the depression of a barometric column. The 
results may be expressed by the equation log 19-696 - 72'540 x 
0993944^, or by the equation log 16-152 -3390-96/T- 
534192-38/7^. H. M. D. 

The Solutions ol Gases in Liq[uids. Felix Michaud (Aim. 
Physique, 1918, [ix], 9, 203 — 232, 233—258. Compare A., 1917, 
ii, 122). — A theoretical discussion of the subject. Contrary to 
Duhem’s conclusions, the presence of a gas in solution at constant 
temperature does not always lower the vapour pressure of the 
solvent. That only occurs if the pressure of the solution is main- 
tain^ constant by means of an auxiliary, insoluble gas. It is 
possible to obtain a simple formula from which the vapour pressure 
of the solvent can be calculated in terms of the pressure of the 
gas, the formula being really an expression of RaoulCs law for 
a very soluble, normal gas which obeys Henry’s law. A cryometric 
study of solutions of gases leads to similar results. 

From a study of the calorific phenomena which accompany the 
solution of a gas, a simple expression for the entropy of reversible 
solution can be obtained. A formula is also established connecting 
the specific heat of a solution of a gas in a liquid with the coefficient 
of solubility of the gas. W. Q 

Iso-piestic Solutions. W. R. Bousfield (Tmns. Faraday 
^oc., 1918, 13, 4Q1 — ^410).— Solutions of various salts were placed 
m an exhausted desiccator and allowed to remain at constant 
temperature until the several solutions were in equilibrium with 
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one another. The resulting solutions have the same vapour 
])ressure at the temperature of the experiments, and are termed 

iso-piestic. ... 

Results obtained at 18° show that iso-piestic solutions of potassium 
chloride, sodium chloride, and lithium chloride contain different 
numbers of molecules of water per molecule of salt. The value of 
this molecular ratio (h) for a saturated solution of potassium 
chloride is 12 ‘41, whilst for the iso-piestic solutions of sodium 
chloride and lithium chloride A =^1416 and 17 '07 respectively. 
Although the total quantities of water thus differ appreciably fo“r 
the three salts, it is calculated that the quantities of uiicoihbiued 
water are very nearly the same. The differences in h are due to 
differences in the quantities of combined water, for which the 
respective molecular ratios are approximately 1, 3, and 6 . 

Observations in which the dry salts were exposed to the action 
of water vapour at different pressures lead the author to the con- 
clusion that for substances which do not form crystalline hydrates 
there is, at a given temperature, a certain pressure of aqueous 
va])our below which the dry substance will not take up water 
vapour, and if the substance is not dry originally, it will become 
so provided the pressure of aqueous vapour is lower than this 
critical value, which is called the critical hydration pressure of the 
Substance, H. M. D. 

Measurement of Very Low Temperatures . XXVII. Vapour 
Pressures of- Hydrogen in the Neighbourhood of the Boil- 
ing Point and between the Boiling Point and the Critical 
Temperature. P. G. Gath and H. Kamerlixgh Omnes {Proc, K, 
Akad. ^yetens,ch. Aimttrdamy 1918, 20 , 1155 — 1159). — The vapour 
pressures of liquid hydrogen have been determined at temperatures 
between 24 ‘59° and 32‘93° (abs.). The results obtained are satis 
factorily represented by the formula Tlogp= -o6'605 + 3'8015f- 
0-10458T2 + 0-003321 T3- 0-000051 02 T*, in which p represents the 
pressure in international atmospheres. Further measurements of 
the vapour pressure in the neighbourhood of the boiling point have 
given for this 20-39° (abs.). This value is 0-04° lower than the 
value obtained in a previous series of measurements. H. M. D. 

The Saturated Vapour Pressures of Octa atomic Sub' 
stances. E. Aries {Compt. rend., 1918, 167, 118 — 122).-— The 
formula derived fpr the saturated vapour pressures of octa- atomic 
compounds m IT = 7 ^ 9 / 10 ^ where 

[1 + (1 - 7)(0'88 - 7)1 {0-8 + (1 - -)2|]7i9/’«. 

The values, observed and calculated, are in fairly close agree- 
ment in the cases of methyl formate, ethyl bromide, and ethyl 
chloride, but in the cases of acetic acid and ethane it is not possible 
to obtain satisfactory verifications, W. G. 

EbuUioscopic Determinations with a Common ThermO' 

meter. C. C. Kiplinuer (J. Amer. Chem. Soc., 1918, 40, 
1020 — 1023). — An arrangement is described whereby an ordinary 
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tiiernioin»ter having a solid stem graduated in degrees may be 
read to hundredths of a degree with an error not exceeding 1%. 
A inet«: rod graduated in mm. is attached to a stand and equipped 
with a sliding peepeight made from a strip of thin sheet metal. 
This rod is set parallel with the thermometer, the hole of the peep- 
sight being at a distance of 6 inches from the thermometer scale. 
The thermcJneter is fitted with a pen-shaped metallic indicator 
tapered to a width at the point equal to the apparent width of the 
capillary. I^iie indicator is blackened, bent so that the tip is at 
a distance of 3 mm. from the scale, and attached to the thermo- 
meter by a screw clamp. The position of the mercury meniscus 
with reference to the nearest scale division is determined as follows. 
For clearness ^ explanation, let the meniscus be denoted by the 
letter F, the nearest scale division by J), and the tip of the indicator 
by A. Light is projected by a mirror on to the meniscus. The 
sliding peep-sight is moved until the scale division D is just hidden 
behind the tip A of the indicator ; if the position of the peep -sight 
on the rod is denoted by X, then XAD is a straight line. The 
peep-sight is then moved to a position Y in which the gleam of 
the meniscus P is just hidden behind the tip A , The position of 
the meniscus P with reference to is thus determined by the 
angle XAY ; the distance XY once known, the apparatus may be 
dismantled, set up again, and the position of P with reference to 
D as definitely fixed as before, provided the indicator has not been 
moved relatively to the scale mark D. 

In using the apparatus to determine molecular weights ebullio- 
scopicaliy, the principle adopted is to vary the concentration of 
the solute under examination until the rise of the b. p. is exactly 
the same as that produced by a substance of known molecular 
weight. For example, about 30 grams of carbon tetrachloride 
(constant 48) are placed in the weighed boiling tube with a known 
amount of borneol. When the temperature has become constant, 
the angle XAY, expressed in terms of divisions of the mm. scale, 
is determined as above, thus establishing the point P . The baro- 
meter is read, and the tube and its contents are weighed to deter- 
mine the true weight of the solvent. Knowing the weight of the 
solvent and of the solute, and the molecular weight of the latter, 
the rise of the b. p. is calculated. The apparatus is cleaned and 
weighed, and a weighed amount of the substance of unknown 
molecular weight is added, together with a few grams of solvent. 
The solution is brought to the b. p., and small portions of solvent 
are added from time to time until the meniscus reaches the same 
point as in the borneol trial, as determined by the angle XAY. 
If too much solvent has been added, the condenser may be detached 
to allow some of the solvent to evaporate. When the adjustment 
is correct, the tube and its contents are weighed to ascertain the 
weight of the solvent. The rise of the b. p. is known from the 
borneol trial, hence the molecular weight can be calculated. In 
both cases, the same point D on the thermometer has been used 



ABSTRACTS OF CHEMICAL RAFEBS. 


for reference, hence a calibrated thermometer ia unnecessary. The 
height of the flame must be kept constant throughout the work. 

Molecular weights (the average of a series of determinations) 
determined in this manner compare favourably with those obtained 
by the usual method. C. S. 

A Laboratory Apparatus for in [Superheated] 

Steam under Reduced Pressure. C. Harries and Reinold 
Haarmann (5er., 1918, 51, 788 — 790). — Ste^ at 3 — 4 atmos. 
pressure is admitted through a throttle- valve into a superheating 
chamber maintained at about 300°, and then into tho substance in 
the exhausted distilling flask, the neck of which is filled, by a simple 
device, with small pieces of glass rod in order to break up froth 
and prevent spirting, The apparatus is completely described with 
illustrations, and it is claimed that substances otherwise very non- 
volatile can he purified easily by distillation in this way, and 
hygroscopic salts deprived of solvent water. J. C. W. 


Definitions of Explosive Substance, Explosive Action, 
and Thermite. HansSchimank (Zeitsch. Elektrochein,^ 1918, 24, 
^13 — 214). — An explosive substance is defined as a substance which 
undergoes a very rapid exothermic change with the formation of 
gaseous products. Explosive action is differentiated from such 
actions as occur in overheated steam boilers. Thermite ia a system 
which is capable of undergoing rapid exothermic reaction without 
the formation of gaseous products. J. g. 

Connexion between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements. Karl Ferrle (Physikal 
Zeitsch., 1918, 19 , 281 — 286) .—A theoretical paper in which the 
author derives an expression for the heat of formation of a com- 
pound which involves only the atomic weights of the reacting 
elements and the densities of the elements and the compound 
formed. H. M. D. 


Thermal Properties of Sulphuric Acid and Olenin 

Alfred W. Porter {Trans. Fa/raday Soc., 1918, 13, 373— 399).>~i 
The thermal data bearing on the concentration of sulphuric acid 
by evaporation have not hitherto been determined by experiment, 
and m view of the technical importance of the quantities in ques- 
tion, the author has attempted to supply the requisite information 
by indirect methods involving thermodynamical relations. The 
thermal data for the ordinary temperature are utilised in conjunc- 
tion with calculations which give the variation of the heats of 
solution and dilution with temperature, and from these results the 
heats of total evaporation of water from sulphuric acid solutions 
at different temj^ratures are derived. A method of graphical 
representation, which facilitates the determination of the thermal 
date which may he required in a particular case, is described, 
in the second part of the paper, similar methods are employed 



GENERAL AND PHYSICAL CHEMISTRY, 


ii. 297 


in the calculation of the thermal data for oleum (fuming sulphuric 
acid), and in particular of the heats of total evaporation or con- 
densation of sulphur trioxide vapour for sulphuric acids containing 
80—90% of sulphur trioxide. H. M, D. 

Esp«rimental Determination of the Fictitious Heat 
of Solution. Ernst Cohen and H. R. Bruins {Zeitsch. 
phy^hal. Chem.y 1918, 93, 43 — 58).' — By the teim fictitious heat 
of solution is to be understood the heat change which occurs when 
1 gram-molecule of a substance at a measured temperature and 
pressure dissolves in an unlimited amount of its own saturated 
solution at the same temperature and pressure. Four methods of 
determining this value are described, and of these two have been 
used to determine the value for cadmium iodide in water. To 
measure the fictitious heat of solution of a salt KA , two galvanic 
elements, XT, are connected so as to oppose one another, and the 
resulting E.M.F. is measured. 

X y. 

Electrode Saturated Electrode Electrode Very Electrolle 

reversible solution of reversible reversible dilute reversible 

with respect KA without >vith respect with respect solution with re- 
to iC. solid phase. to^. ioA. oi KA. specttoE’. 

According to the G-ibbs-Helmholtz equation, Ec=ne(Ef — 
y.<^i^/fif7’)0-2389 gram cal., where E, is the E.M.F. and the 
chemical energy of the double cellj also . where F is 

the fictitious heat of solution and W the heat of solution of the 
dilute solution of KA. Consequently, F==:W ~ne{Ee-T . dE IdT) 
gives the value of F. 

In the second method, the combination 

Electrode Saturated Dilute I Electrode 

reversible solution of solution of reversible 

withr^ect without KA. with .respect 
to K. solid phase. | ^ 

is measured, and from the equation ' F=W-7ifn,.4E~ 
T .dL ldT)0'2389 gram cal., the heat of solution is ohUined; the 
symbols have the same meaning as befote; is the number of 
gram ions transported from the saturated solution to the dilute 
solution by the passage of e = 96,494 coulombs. This method is 
complicated by the contact potential existing at the boundary of 
the two solutions. ^ 

The third method consists in measuring the E.M.F. and tempera- 
ture coefficient of the cell X and of the same ceil with solid phase 
Ai, and then using the equation of the same kind as those given 
above, the value of F follows. A series of E.M.F. determinations 
of these cells has been made at 16®, 18°, 20®, 22°, and 24®, and 
the temperature coefficient calculated for the case of cadmium 
io<hd6 and the value -1246 gram cal. determined at 18®. 

The fourth method depends on the measurements made in the 
last method ; the relationship 

idEldT)\=(dEldf),, + (dEldC),. (dCldT) 
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exists between the temperature cocificients of X and Xjj dCj(fX 
is the temperature coefficient of the solubility, by substitutiou 

= . («/A7</C)r . gram cal. Hence to deter- 

mine F, the values of {dKldC)r and {dCfdT) have to be deter- 
jnined. 

These measurements have been made for cadmium iodide; the 
solubility of cadmium iodide is expressed by the equation 
r'- 44-18 4- 0-0828^ 4- 0-000183^7 consequently (<^(7/ <^7)^3= 4 - 0’08939. 
To ascertain the value of dE jdC^ the E .M .F . of a number of 
elements Cd/Cdlojl of different concentrations have been measured 
at 18°, whence the dependence of the E.M.F. on concentration is 
"iven by the equation — 0-431504- 0-000283(7 — 0‘00001428C7 
so that {dEjdC)^^- -0'001023 volt per cent. Using these valueR, 
- 1227 gram cal. at 18°. J. F. S. 

Relative Volume Change which occurs on Mixing two 
Chemically Indifferent Gases, and its Measurement by 
Refraction of Light. PAun Fuchs (Zeitsch. physikal. Chem., 
1819, 92, 641—676). — The change in total volume on mixing two 
chemically indifferent gases has been determined over the whole 
range of mixtures for the pairs nitrous oxide-nitrogen, carbou 
dioxide-nitrogen, oxygen-nitrogen, nitrous oxide-carbon dioxide 
nitrous oxide-oxygen, oxygen-carbon dioxide by means of refrac- 
tion measurements. The Haber-Lowe interferometer was used for 
this purpose, and the measurements were made at ordinary 
temperature and pressure. In every ca.se, there is an increase in 
volume on mixing w^hich is greater the more the two' components 
differ in their physical behaviour. The volume change does not 
correspond with the ratio in which the gases are mixed, but reaches 
a maximum at a point beyond the equal concentration point in the 
sense that the maximum change lies with mixtures containing 
more than 50% of the gas of smaller critical temperature. The 
maximum volume change lies nearer to the 1:1 mixture the more 
the components resemble one another. The van der Waals’s ex- 
pression, Ar - ,t(1 - :r)[{n^ + a^^-2a^a,^] fMRT- + 
was tested by means of the data obtained and found to be quali- 
tatively in accord with the general results, but not strictly 
quantitatively correct. The dispersion of the gaseous mixtures is 
markedly different from that of the sum of the two components. 

J. F. S. 

The Vapour Pressure of Dissociating Substances and 
the Volatilisation of Ammonia. Run. Wegscheider (Eeitsch. 
iinorg Chem, 1918, 103 , 207-220).-An expression has been 
evolved for calculating the vapour pressure curves of dissociating 
substances, particularly those which on volatilisation dissociate 
partly into two molecules. The data required for the calculation 
are : the specific heats of solid (or liquid) and of dissociated and 
undissociated vapour ; the heat of evaporation without dissocia- 
tion and the heat of dissociation for each temperature; the dis- 
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sociatiun coiisUnfc aud the vapour pressure for one temperature, 
The expression is used to examine the probability of different 
explanations put forward to account for the two vapour pressure 
curves of ammonium chloride. This substance is dimorphous, with 
a transition point at 184' 5°, but the dimorphism will not account 
for the form of the curves unless the heat of transformation is at 
Igjjgt —3000 cal., whereas the observed value is only —1030 cal. 
Xhe assumption of further polymorphism with a second transition 
point either above or below 184' 5® is shown to be invalid. The 
possibility is not excluded, however, that the ordinary form of 
ammonium chloride is labile, changing into the stable form only 
at high temperatures in presence of moisture. When perfectly 
dry, this labile form volatilises without dissociation, and its vapour 
jnessure must be greater than the partial pressure of the undis- 
sociated molecules in the vapour of the stable form. An alternative 
explanation of the contradictory results sometimes obtained is 
that, whilst the ordinary form of ammonium chloride is stable, at 
times a labile form is obtained which when dry volatilises un- 
changed. E. H. R. 

The Principles of Difiasion, their Analogies and Applica- 
tions. Horace T. Beown (T., 1918, 113, 559 — 585). — A lecture 
delivered before the Chemical Society on June 6th, 1918. 

D. P. T. 

Condition of Double Salts in Aqueous Solution. D. 

Meruill Torrance and Nicholas Knight (t/Am. Neivs , 1918, 
117, 270—272. Compare Maxwell, A., 1917, ii, 562).— The 
changes occurring in the diffusion of solutions prepared frond 
sodium aluminium sulphate, copper potassium sulphate, copper 
ammonium sulphate, magnesium ammonium sulphate, and 
potassium chromium sulphate have been examined at different 
temperatures and at different concentrations. The results indicate 
that the double salts are largely dissociated into the respective 
simple salts. The relative rates of diffusion appear to be influenced 
appreciably by ionic hydration. H. M. D. 

Hydrogen Ion and Hydrogen Bound to lonogens : 
Chemistry of Electrolytic Dissociation. A. Hantzsch (Zeitsch. 
ElfMrochem,, 1918, 24, 201 — 213). — A theoretical paper in which 
the intramolecular change involved in the formation of pseudo-acids 
is discussed. In this connexion, the position and method of linking 
of the hydrogen atom are considered, and theories put forward 
to explain the behaviour of the hydrogen in the different positions. 
The author proposes to substitute for the optical method of deter- 
mining constitution the action of the substance in question on 
diazo-esters. The pseudoacid is without action on the diazo-ester, 
whereas the true acid liberates nitrogen freely. A modification of 
the processes generally held to be occurring in ionisation is dis- 
cussed. J. F. S. 
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Liquid Crystala. Tabini Chaban Chaudhabi (Ghem, 

1918/ 117, 269— 270).— For closely relaW compounds, the 
intervals of temperature over which the liquid crystalline phase js 
stable appear to be simply related. Smite's dynamic theory of 
polymorphism in its application to liquid crystalline forms is con- 
sidered to be unsatisfacto^. There appears to be no definite cou- 
jiexion between the constitution of compounds and their capacity 
to form liquid crystals, and the author advances the view that the 
formation of such crystals is a general property of organic sub- 
stances which melt without decomposition. H. M. D. 

Non-molecular Structure of Solids. Arthur H. Compton 
(J . Franklin Inst.^ 1918, 185, 745 — 774). — The fact that the JC-ray 
examination of certain simple crystals has shown that these have 
a non-molecular structure, suggests that this may be characteristic 
of all solid substances. In support of this hypothesis, a number 
of arguments are put forward, and the conclusion is drawn that 
in the solid state of aggregation the atoms are so intimately inter- 
mingled that particular molecules cannot be said to have any real 
existence. 

The dependence of crystal form on chemical composition, X-ray 
observations, and considerations relative to the law of Dulong and 
Petit and the nature of cohesion, all suggest that the atoms of a 
crystalline solid oscillate about a mean position of stable equil- 
ibrium, and a comparison of the nature of cohesive forces with 
those which are concerned in chemical combination indicates that 
these are of the same nature and of the same order of magnitude. 
In this connexion, it is pointed out that there is a close parallelism 
between the melting temperatures and the atomic heats of 
formation ” for a large number of different substances. The melt- 
ing point may be supposed to afford an approximate measure of 
the firmness with which the molecules are held together in the 
solid substance, whilst the “atomic heat of formation," obtained 
by dividing the molecular heat of formation by the number of 
atoms in the molecule, may be supposed to measure the intensity 
of the intramolecular forces. 

Although certain properties of solid matter have been explained 
on the assumption that the ultimate atoms are definitely grouped 
into molecules, the author shows that recent work tends to replace 
the older methods of explanation by others in which no such 
assumption of molecular structure is specifically involved. 

H. M. D. 

Connoxioii botweozi Colour &iid 06gr66 of Disporsity, F. 

Kirchhof {EoUoid Zeitsch,, 1918, 22, 98— 102).— The view' that 
the colour of disperse systems is determined by the size of the 
colloidal particles is considered in reference to the colours of the 
alkali metal sols and the changes which accompany the alteration 
in the valency of metal ions and the formation of complex ions, 
Ihe relations exhibited suggest that the colour is fundamentally 



GSN1BBAL AND PHYSICAL 0HBMI8TBY. 


U* 301 


pounected with the size of the disperse particles, whether these are 
atomic, ionic, or colloidal in nature. H. M, D. 

[Time Reactions in Colloidal Systems.] D. Voblandsr 
{Kolloid ZeiUch., 1918, 22, 103 — 104). — According to Reitstotter 
(this vol., ii, 102), a solution of potassium ferrocyanide which has 
been used to bring about the coagulation of colloidal aluminium 
hydroxide gives no blue colour on the addition of a very dilute 
solution of a ferric salt. In the author's opinion, the apparent 
absence of a reaction is to be attributed to the fact that the 
reaction between ferrocyanide and ferric salt is a relatively slow 
one, the slow rate being determined by the colloidal nature 
of the ferric salt solution. Salts, acids, and other substances 
have a considerable influence on the speed of the reaction. 

The reaction between ferricyanide and ferrous salt, on the other 
hand, takes place instantaneously, and in this system no colloidal 
particles are involved. A similar difference between the speeds of 
corresponding reactions is found in the action of hydrogen sulphide 
on stannic and stannous salts. In the case of the stannous salts, 
the ionic reactants give rise to an immediate precipitation of the 
metal sulphide. H. M. D. 

. Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 

II. W. Moeller {Kolloid Zdtsch., 1918, 22, 155 — 163. Compare 
A., 1917, ii, 410). — If drops of hydrochloric acid are allowed 
to fall on to a s^idiquid gelatin jelly containing sodium 
chloride, the semidiquid condition being produced by suitably 
adjusting the temperature to which the previously cooled jelly is 
raised, diffusion of the acid takes place with the formation of 
well-developed spherites which resemble closely the spheritic struc- 
tures that are found in plant cells. The formation of these 
spherites in the diffusion of the acid through the salt-jelly is 
interpreted in terms of the theory of jelly structure which has 
been put forward in previous papers. H. M. D. 

Coagulation of Roughly Dispersed Gold Hydrosols. Arne 

Westgren and J. Reitstotter {ZeiUch. 'physikal. Ghem., 1918, 
92, 750—762). — The velocity of coagulation of gold hydrosols with 
large diameters has been determined in the following manner. 
To a quantity of the sol sufficient sodium chloride solution was 
added to produce rapid coagulation; after measured intervals of 
time, 10 c.c. of the mixture were withdrawn and stabilised by the 
addition of gelatin, and the number of non -coagulated particles 
was counted. Seven series of measurements were carried out, and 
from the results it is shown that the theory of Smoluchowski (A., 
1917, ii, 297) ‘on the process of coagulation is fully confirmed. 
The radius of attraction of the particles is slightly more than 
twice the radius of the particles themselves, which indicates that 
the particles must almost touch before they unite. J. F. S. 



ii. 302 


ABSTRACTS OF CHEMICAt #AFB!It8. 


Equilibrioin of the Ternary Sjratem : Water, Sodium 
Sulphate, and Ammonium Sulphate. Camilla Matignon and 

Fernand Meyer Chim,^ 1918, [ix], 9 , 251 — 292). — A full 

account of work already published (compare this vol., ii, 66, 67) 

W. G.' 


M 
W 

Berl and Raachig on the oxidation of nitric oxide in the lead 
chamber, the author has determined the velocity of oxidation of 
nitric oxide by oxygen. The two gases were mixed at tempera- 
tures from 0° to 90° and at low pressures, and the rat© of change 
was followed by the decrease of pressure. The reaction proceeds 
strictly according to the equation for reactions of the third order, 
— and the velocity falls considerably with increase 

in temperature. The velocity is not affected by the addition of 
nitrogen peroxide, sulphur dioxide, or water vapour. From this 
it is argued that the oxidation of sulphur dioxide is not catalysed 
by oxides of nitrogen. The experimental results of Lung© and 
Berl, suitably recalculated, agree very well with the present work, 
and those, of Raschig agree fairly well beyond the point where 
50% of change has occurred. The experimental methods employed 
by Lunge and Raschig are discussed in the light of the present 
knowledge of the solubilities of the higher oxides of nitrogen. 
From this discussion, it is shown that nitric oxide and nitrogen 
peroxide exist in a constant equilibrium with nitrogen trioxide, 
which is destroyed with great rapidity in the presence of alkali 
hydroxide or concentrated sulphuric acid. It is shown that only 
those results dealing with changes above 50%, obtained by the 
methods of Raschig and Lunge, are trustworthy and usable. 
Consequently, the view of Raschig, that nitric oxide is rapidly 
oxidised to the trioxide, which is then slowly oxidised to the per- 
oxide, is no longer tenable. p g 


Velocity of the Reaction between Nitric Oxide and Oxygen. 

. Bodenstein [ZeiUcJi. EUhtrochem.^ 1918, 24 , 183 — ^^201*).—. 
ith the object of settling the controversy between Lunee anH 


Vdocity of Oxidation of Nitric Oxide. E. Bbiner and 

L. Fridori {Helvetica Chim. Acta, 1918, 1, 181 — 185).— The 
finetics of the oxidation of nitric oxide have been studied. Mix- 
tui'^ of oxygen and nitric oxide in proportions in which they occur 
in the production of nitric acid from the atmosphere have been 
allowed to pass along a series of tubes at constant temperature and 
htt^ with a series of taps whereby the gases could be removed at 
various points. The gaseous product was divided into two por- 
tions one condensable by an alcohol-narbon dioxide refrigerant 
and the other by liquid air. It is shown that if the concentration 
nidi as constant, the reaction is of the second 

ZrriL A t concentration is considered, the reaction 

UTln pl .“"d follow* t’'® 

' ' NO’ With regard to the influence of temperature 

* and Zeitach angm. Chem., 1918, 31. 1. H 5 _ 148 , 



general and physical chemistry. 


ii. 303 


oil the reaction, it is shown that over the interval 0*^ to 60°, lower- 
iiifT the temperature 10° increases the velocity 10 — 20%. 

J. F. S. 

Ilie Saponification of Fats, J. P. Treub (/. Chim. phys.^ 
1918, 16, 107 — 174). — A resume of work already published (com- 
pare A., 1917, ii, 528; this vol., ii, 71). W. G. 

Inflaence of Foreign Substances on the Activity of 
Catalysts. IV. Experiments with Palladium Hydrosol 
in the Presence of Mercury and Mercuric Oxide. C. Paai. 
and Wilhelm Hartmann* (£er., 1918, 51, 711— 737).— In the 
course of many experiments on the catalysis of mixtures of 
hydrogen and oxygen by colloidal palladium or platinum, it has 
been observed that the catalyst becomes more or less passive in 
time if the gases are kept over mercury, and that, in all cases, if 
the catalyst remains in contact with mercury, it soon becomes 
quite inactive, even for the hydrogenation of nitro-compoumls and 
unsaturated substances. Consequently, the authors have made an 
exhaustive study of the influence of ordinary and colloidal mercury 
and mercuric oxide on the catalysis of hydrogen and oxygen, and 
a few experiments on hydrogenations by palladium hydrosol. 

The results show that palladium hydrosol has a remarkable 
power of converting mercury and mercuric oxide into colloidal solu- 
tion, the oxide much more readily, whereby the palladium per- 
manently loses its power of activating hydrogen, and thus catalysing 
processes of reduction, but does not suffer as a catalyst of hydrogen 
peroxide. It may be that a palladium-amalgam hydrosol is 
formed. 

The sodium protalbinate used as a protection to the palladium 
hydrosol has no influence of itself on mercury. It is the colloidal 
palladium which causes these to enter the colloidal state. This 
protective colloid does, however, “peptisate” mercuric oxide in an 
atmosphere of hydrogen. J. C, W. 

Atomic Structure and Rbntgen Spectra. I. A. Sommerfeld 

{Phi/sikal. Zeitsch.^ 1918, 19, 297— 307). — A theoretical paper in 
which the arrangement of the rings of electrons in the atoms is 
discussed on a mathematical basis. H, M. D. 

The First and Second Electron Rii^ of the Atoms. 

Jan Kroo (Physikal. ZdUch., 1918, 19, 307— 311).— On the 
assumption that the high-frequency lines in the Ka series are due 
to the displacement of a single electron between rings which corre- 
spond respectively with one and two quanta, it is shown that ex- 
perimental observations are consistent with the view that the 
former contains three electrons and the latter eight. H. M. D. 

Atomic Theory. X. Space filling Numbers and 
the Scale of Ck>rrespQnding States. Richard Lorenz {Zeiiich. 

Chem.., 1918, 103 , 243—248), — A formula has been deduced 
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from which the mean value of the space-filling number of any 
substance, in the solid or liquid state, can be calculated. If (ft 
the ionic volume calculated from the ionic mobility and V the 
volume derived from density determinations or by Kopp's formula 
the space-filling number is given by (compare A., 19i6| 

ii, 311, 312). For a variety of ions, the space-filling number 
i>/ Vq referred to absolute zero on the empirical scale of correspond- 
ing states has a mean value of 0'4668. It is shown that the rela- 
tion between volume and temperature can be expressed by an 
equation of the form F/Fg-a. 6, where s denotes the boil- 

ing point. From this it follows th|t ^/F = <^/F,(a . T’/T’g-f M 
For solids, a=0-214, 6 = 0-709, and for liquids a=0-453, 6 = 0-546, 
Since <^/F(j = 0-4668, and Fq/F, has a mean value = 0-709, 
0/F, = 0-331. Hence F = 0-331/ff . T^/Tg-I- 6. An equation of 
state is thus derived in which the space-filling number appears as 
a function of tmnperature. B. H. R. 


Atomic Structure on the Basis of Atomic Disintegration 
and its Relationship to Chemical Linking, to Chemical 
Valency, and to the Electrochemical Character of the EIq. 
ments. Emil Kohlweiler {Zeitsch. physikaL Ghem.f 1918, 93 
1 — 42). — The author describes a theory of the structure of the 
atoms built up on the radioactive theory; by means of this 
theory, he explains the existence of atomic weights which differ 
from whole numbers by the assertion that such atomic weights 
are due to the presence of isotopes in the material examined. 
The abnormalities of the periodic system arc explained in 
the same way; for example, iodine and tellurium are 
both mixtures of two isotopes of atomic mass 126 and 128 
respectively, but in different quantities. The position of the triads 
of group VIII of the periodic system is explained as due to the 
similarity of the positive charge with dissimilarity of the masses 
of the middle zone and different stability of the exterior electron 
system. On the basis of this relationship, the author draws rela- 
tionships between the structure of the atom and the valency and 
method of linking, to the change in valency, dissociation, and the 
electric charge of the atom, and to the relationship between the 
electrochemical character and the valency of the elements. The 
tendency of certain elements to act with one valency in preference 
to^ another is also considered. For details of these points, the 
original must be consulted. -jp g 


The Definition of the Term “ Chemical Element. ” Run, 
WEGSCHEIDER {Zeitsck. physikol. Chem., 1918, 92, 741—749).— 
A theoretical discussion based on the definition of an element put 
forward by Paneth (A., 1916, ii, 240). It is asserted that this 
definition m no way corresponds with that of most chemists, who 
retain the old definition as sufficient to express the chemical idea 
of an element. t q 


Definition of the Term 

Panrth (Zeifjich, phy&ihal. (lie'i 


‘Chemical Element." Fritz 
1918, 93, 86 — 88). — An answer 
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. Weescheider’s criticism (see preceding abstract) of the author’s 
paper on this subject (A, 1916, ii, 240). J. F. S. 

Tabldfl of Elements and Atoms. Fritz Panbth {ZeitscK 
.hpifikal. Chem., 1918, 92; 677— 684).— The author proposes to 
siibstitute the present atomic weight table by two tables, (1) a 
table of combining weights containing those elements of which no 
isotopes exist, and using as combining weights the experimentally 
(ietermined atomic weight, and (2) an atom table containing the 
whole of the elements, including all the isotopes with their 
theoretical atomic weights. • The reasons for the proposed change 
are threefold: (1) There are more kinds of atoms than elements, 
(‘J) the combining weight of some elements is not the same as the 
atomic weight, and (3) in many cas^ there is no experimental 
i-onfirmation of perfectly sound atomic weights which have been 
deduced from theoretical considerations, J. F. S. 

Xwenty-Aftli Annual Report of the Committee on Atomic 
Weights. Determinations Published during 1917. Gregory 
Paul Baxter (/. Amer. Chem. Soc., 1918, 40, 1009—1014). — 
These comprise hydrogen, helium, carbon and sulphur, bromine, 
zirconium, tellurium, and samarium. Only in the case of 
zirconium has evidence been presented during the past year which 
seems to dwnand an important alteration in the previously accepted 
atomic weight. By conversion of the tetrachloride into the dioxide, 
Venable and Bell have obtained the value 91*76 for the atomic 
weight of zirconium (A., 1917, ii, 479), which is more than a unit 
higher than the value given by the International Committee on 
Atomic Weights. C. S.‘ 

The Periodic System and Genesis of the Elements. Curt 
Schmidt {Zeitsch. anorg. Chem,, 1918, 103, 79—118). — The 
author’s hypothesis of the genesis of the elements (A., 1911, ii, 198) 
has been considerably amplified. The elements do not belong to 
a single syst^, but to four partial systems genetically connected. 
The primary or hydrogen system is only represented by hydrogen, 
which is regarded as the sole survivor of a past evolutionary period 
uf matter. In it, the metallic and metalloid properties of matter 
have not become differentiated. Baur, from a study of logarithmic 
atomic volume curves, drew the conclusion that two different 
i^enerations of elements can be distinguished (A., 1911, ii, 480). 
These two generations practically correspond with the author’s 
secondary or helium partial system, comprising the elemento He-Ti. 
As-Zr, Sb-Ce, BtoTh, and the tertiary or iron system, comprising 
the remainder of the elemento, with the exception of the rare earth 
metals, which form a distinct quaternary system. When this 
hypothesis is adopted, the problem of the double periodicity of the 
elements disappears; for instance, the metals copper, silver, and 
gold no longer appear in the same group as the alkali metals, since 
the former belong to the tertiary, the latter to the secondary partial 
system. The inert gases appear as the central group of the He 
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system with valency =0, confcravalency = ±8, whilst the irou, 
palladium, and platinum triplets occupy a corresponding position 
in the tertiary system, with maximum valency- ±8, contra. 
valency=0. The three blank spaces with which the He system 
begins are identified with elements detected spectroscopically in 
the nebul* and the hottest fixed stars. These, with their probable 
atomic weights, are nebulium, the parent of nitrogen, Nu, 1'31 or 
1’63; ekaoxygen, Eo, 2'36; and ekafluorine, Ef, 2*95. 

Two principles are postulated, according to which the elements 
have probably been evolved : (1) the ontogenetic principle^ 
involving the formation of the primary members of the different 
groups by direct condensation of protyl ; (2) the phylogenetic 
])rinciple, by which the higher members of the groups are developed 
from the lower by a process of integration. Evolution has taken 
place, not horizontally through the series, but vertically through 
the groups, each member of a horizontal series being independent 
of its neighbours. It follows that the atomic weights ‘of potassium 
and argon, and of tellurium and iodine, present no anomkly. Some 
hitherto puzzling stellar phenomena also find their explanation in 
these principles ; for instance, the occurrence of calcium and 
magnesium in certain stars which do not reveal th© presence of 
oxygen and other element-s of low atomic weight. The hypothesis 
is also in agreement with the relative abundance and distribution 
of the elements on the earth, and explains the frequent occurrence 
together of consecutive elements of the same group, such as zinc 
and cadmium. The direction of evolution was certainly from 
simpler to higher forms, following the course of cosmic evolution, 
and it is probable that, in atomic as in biological evolution, a 
process of selection with the survival of the fittest has been 
operative. There have probably been formed from time to , time 
elements which, not being adaptable to the prevailing cosmic con 
ditions, have undergone transformation. The radioactive elementi? 
are probably examples of such unsuitable types, and are at present 
passing through an evolutionary stage. 

A rational system of nomenclature for the radioactive elements 
and their degradation proSucts is suggested. Radium emanation 
is given the name Hadon, Ro, which at once indicates its origin and 
its relationship to the argon group. The other emanations hecome 
Thoron, To, and Acton^ Ao, respectively. The other degradation 
products are given names indicative of their derivation, manner 
of formation, and of the group of isotopes to which they are 
related. Thus radiuni-D becomes $~radiofrihadf with the symbol 
and radium-t7., becomes $-radiofrithaJlium, j6^-Ro"^Tl. 
the accented $ indicating that the product does not belong , to the 
])rincipal radium series, but to a side-chain. A complete list of 
new names for all the known jiroducts from uranium, actinium, 
and thorium is given. E. H. R 

New Table of the Periodic System. Ingo W. D. Hackh 
(«7. Anier, €hem, Soc.^ 1918, 40, 1023 — 1026).— Arranged hr 
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vertical rows on either side of the central column of the non- 
valent elements are, on the right-hand side, the elements of the 
jjfoups lA, 2A, 3A, and 4 in the upper half of the table, and 
those of groups IB, 2B, 3B, and 4 in the lower half, and, on the 
left-hand side, the elements of the groups 7 A, 6A, 5 A, and 4 in 
the upper half, and those of 7B, 6B, 5B, and 4 in the lower half. 
The elements of group 8 appear in the middle of the lower half of 
the table. This arrangement of the elements shows (1) a sharp 
classification of the elements into non-metals, noble gases, light 
metals, and heavy metals ; (2) only five gaps, indicating that only 
five elements remain to he discovered; (3) elements having high 
electro-potential, simple spectra, and colourless ions appear in the 
vipper half of the table, whilst those having low electro-potential, 
complex spectra, coloured ions, and tendency to form complex salts 
appear in the lower half ; (4) on the left side of the table are the 
electronegative elements, those of the upper half forming strong 
acids, those of the lower half weak oxy-acids ; on the right side of 
the table are the electropositive elements; (5) the middle of the 
lower half of the table is occupied by the amphoteric elements. 

A peculiarity of the table is that the similarity of the elements 
is in the vertical direction in the upper half of the table and in 
the horizontal direction in the lower half. C. S. 

Progress of Chemistry during the Past One Hundred 
Years. Horace L. Wells and Harry W. Foote {Amer. J. Sci., 
1918, [iv], 46, 259 — 302). — A brief account is given of the general 
lines of development of chemical knowledge during the last hundred 
years. H. M. D. 

New Filters. R. Zsigmondy and W. {Zeitsch. anorg. 

Oheni., 1918, 103, 119—128). — A new type of filter is described, 
termed a membrane filter, prepared by drying, under conditions 
not specified, solutions of certain colloids. The membranes thus 
obtained have a parchment-like appearance and a smooth surface, 
and are strong and durable. They can|^e prepared of any d^ired 
thickness and with any desired size of pore. The filters are very 
rapid in action and are particularly suitable for vacuum filtration, 
as they will stand high pressures. The membrane chosen for any 
particular filtration should be such that the pores are smaller than 
the diameter of the particle to be filtered. Under these condi- 
tions, DO adsorption takes place, the pores do not get choked, and 
the membrane can he washed and used again with undiminished 
filtration velocity. A filter which, under 70 cm. pressure and with 
an area of 80 sq. cm. will pass 100 c.c. of water in eight seconds 
(an 8 sec. filter), will filter completely a graphite sol in which the 
particles are 200 — 300 in diameter. A similar m^hrane will 

also stop gold particles of 80 — 100 //p, hut allows particle 30 — 40 
to pass through. 

The membranes can also be used for separating the constituents 
of a mixed colloidal solution. Thus when a solution containing 
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FruBsian blue and benzopurpurine was filtered through a 5 see. 
filter (a relatively coarse membrane), the former was steppe^ 
completely, whilst the latter passed tl^ough. This was collected 
completely on a 3 min, filter. It is anticipated that the new filters 
will be valuable for many laboratory and technical purposes. 


Inorganic Chemistry. 


The Influence of Diflerent Modifications of Sulphur on 
the Melting Point of Sulphur. Ernst Beckmann, Rudolf Padi, 
and Otto Liesche {Zeitsch. anorg. Chem., 1918, 103, 189 — 206), 
—The '‘natural freezing point*' of sulphur, 114’5°, is 4*75® below 
that of normal sulphur, Assuming that the depression of the 
freezing point is due to the presence of S,=128, the cryoscopic 
constant of sulphur being 213 (this vol, ii, 218), the proportion 
of S, present must be 2*78%. This is in good agreement with 
Aten's conclusions, but not with that of Smith and his co-workers, 
who decided that "natural** sulphur contains about 3*6% of 
amorphous sulphur, S„. The conclusion that "natural** sulphur 
does not contain S,, is also supported by the results of experiments 
oil the effect of the addition of various forms of sulphur to sulphiir 
of f. p. 114'5®, the additions being made to samples,' prepared 
under standard conditions, at a temperature just above the melt 
ing point. Amorphous sulphur, prepared in a variety of ways, has 
practically no effect on the freezing point, and is shown to he 
rapidly transformed into a mixture of 8^ and S, of the same 
composition as the fused mass. If the fusion is rapidly cooled 
after the addition of the only about 24% of the added sulphur 
is still insoluble in carbon disulphide. When added to a fused 
mass having a lower f. p. ^an 114*5°, has no effect, but when 
added to one having a higher f. p., it has the effect of lowering it 
towards the " natural ** f, p., indicating that at the higher tempera- 
ture relatively more S„. is formed from the 8 . 

When is heated, it shows no sharp melting point, but, having 
reached 120°, it has at once the "natural** freezing point 114*5°. 
If a mixture of rhombic sulphur with about 5% is melted, it 
has * a freezing point about 2° lower than that of a sample of 
rhombic sulphur similarly treated, indicating that under these 
conditions the S,, decomposes into 23% 8^ and 77% 8^ 

A sample of S, prepared according to Aten’s method (A., 1915, 
ii, 254) when added to a sample of "natural** sulphur lowered the 
f. p. slightly, indicating, however, only about 4*6% S, in the pre- 
paration. Both rhombic and monoclinic sulphur raise the f. p. 
of natural ** sulphur by increasing the proportion of 
A sample of Engel’s sulphur, 8^, having a molecular weight of 
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j92 was found to lower the f. p. of natural sulphur, but owing 
to til© rapidity with which it decomposes, only 73% of the calcu- 
lated depression could be observed. The decomposition of this 
form of sulphur is not a simple unimolecular reaction, and 
appears to be an intermediate product. E. H. R. 

Reactions. Jacob Papish (J. Physical Ckem., 1918, 22, 
^3Q_-432). — When the vapour of selenium dioxide is introduced 
into a Bunsen flame, an intense blue colour is produced, 
glementary selenium is deposited on a cold surface which is brought 
into the blue flame. In similar circumstances, the vapour of tel- 
lurium dioxide produces a blue-coloured flame tinged with green in 
its uppermost part, and a bright, metallic mirror is deposited on a 
cold surface held in the hottest part of the flame. The reduction 
of the oxides in the flame is supposed to be the cause of the 
characteristic luminescence. H. M. D. 

Occurrence of Hydb^ogen Selenide in Rain and Snow. 

Tb. Gassmann {Helvetica Ghim, Acta, 1918, 1, 52 — 54). — One 
hundred c.c. of rain are concentrated to 80 c.c., and a strong 
current of sulphur dioxide is passed through the liquid for fifteen 
minutes. On keeping over night, a radish-brown precipitate 
forms, which is shown to be selenium in the following way. It' is 
oxidised with aqua regia and the solution precipitated with 
hydrogen sulphide; the precipitate is dissolved in fuming nitric 
acid, and the selenium precipitated either by hydrochloric acid 
or stannous chloride. Snow may be similarly treated. 

Selenium may also be detected by precipitating the concentrated 
rain or snow water with a concentrate solution of barium chloride. 
The precipitate is collected after keeping over night, washed with 
ether, and dried in a desiccator over soda-lime. On treatment 
with concentrated hydrochloric acid, hydrogen selenide is evolved, 
which blackens a lead acetate paper. 

It is probable that hydrogen selenide is not present as such in 
the rain or snow, but is in combinatiorr with a second component 
which has not yet been identified. T. S. P. 

A New Oxide of Selenium. Fritz von Konek {Ber.^ 1918, 
51, 872 — 876). — When diantipyryl selenoselenide, R 2 SelSe (this 
vol., i, 407), was burnt in a bomb in oxygen under 25 — 30 atm, 
pressure, with the idea of converting the selenium into selenic acid, 
a white, amorphous deposit was found adhering firmly to the walls 
of the crucible. This proved to be an oxide, approximating to the 
formula 80304 , which is almost insoluble in water, and is decom- 
posed by boiling sodium hydroxide, about one- third of the selenium 
being deposited in the free state, the remainder giving rise to 
'=odium salts of selenium acids. Strange to say, diantipyryl mono- 
selenide, and diselenides of the type R*Se‘Se‘R, provided by Lesser 
(A., 1912, i, 642) and Bauer (A., 1913, i, 263), gave no trace of 
this oxide. J. C. W, 
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Nitrogen CiUoride, wlUi a ConTenient Method lor iti 
Preparation. Hashmat Rai (Cksin^ N&ws. 1918, 117^ 253).^ 
About 10 C.C, of a freshly prepared, filtered, conoenteated solution 
of bleaching powder in a large test-tube are cooled in ice to about 
0® and an equal volume of cold, saturated ammonium chloride 
solution is added. When the vigorous reaction has subsided, aft^r 
ten minutes, the nitrogen chloride is exploded by the addition of 
turpentine. The chloride on the surface explodes instantly, that 
at the bottom more violently after some time, the mterval between 
the two explosions depending on the height of the liquid column^ 
the amount of turpentine added, the nature of the surface 
explosion, and the amount of nitrogen chloride present. All 
apparatus must be absolutely free from grease and direct sunlight 
should be entirely excluded. C. S. 

Catalytic and Thermal Syntheses of Ammonia. £. B. 

MA-vrED (.7. Che in, hid., 1918, 37, 232 — 235t). — T he author 
discusses the effect of the time of contact, temperature, and 
pressure on the percentage of ammonia formed and on the yield per 
litre of catalyst space in connexion with the catalytic synthesis of 
ammonia. Experiments are described on the thermal synthesis of 
ammonia at arc temperatures. J. F. S. 

Determination of the Surface Tension and Critical 
Density of Ammonia. Alfred Bertho ud {Helvetica Chin, 
Acta, 1918, 1, 84— 87).— -The critical density of anhydrous 
anmiouia has been determined by Young's method, as modified by 
Ter-Gazarian, the densities of the liquid and vapour being measured 
Ijetween 0“^ and the critical temperature, 132’3°, The critical 
density {d^ is found to be 0*2362, whereas the calculated value, 
{dth), assuming that the gas laws hold up to the critical point, is 
0*05609. The ratio of dc to is 4'211, whereas the value of this 
ratio for normal liquids is approximately 3*6. This indicates that 
ammonia is associated even at the critical point, and the associa- 
tion is confirmed by measurements of the surface tension; K, in 
the Eotvos-Ramsay formula, is found to be T80 between 11*^ and 
59°, giving a value of 1*27 for the association factor. Trouton’s 
rule also gives a value of 23'8, which is higher than the normal 
value for uiiassociated liquids. T. S. P. 

Reduction of tRe Oxides of Nitrogen to Ammonia. 
Stability of Nitric Oxide. Ph. A. Guvk and Fritz Schnkidek 

[HtlvtUca Chim. Acta, 1918, 1, 33 — 52). — In Switzerland, the 
conditions are such that oxides of nitrogen can be manufactured 
more conveniently tlian ammonia, so that a knowledge of the con- 
ditions under which the former are reduced to the latter becomes 
necessary. The authors have carried out such an investigation, 
using a special apparatus in which known mixtures of hydrogen 
with the respective oxides of nitrogen were passed over heated 
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reduced nickel as catalyst. The ammonia formed was estimated 
by absorption in a known volume of standard sulphuric acid. In 
some cases, this estimation was controlled by heating the solution 
vpith excess of sodium hydroxide and again absorbing tb© ammonia 
in standard acid; this was necessary in the case of nitrogen per- 
oxide, since some ammonium nitrate is forming during , the 

reduction. 

In order to be quite certain of the results obtained, it was neces- 
sary to carry out preliminary experiments on the action of heat 
alone on some of the oxides of nitrogen used, since the statements 
found in the literature on this subject are somewhat contradictory 
and often have reference to the results obtained when the gas is 
heated under pressure. An apparatus was used in which the gas 
could be heated under atmospheric pressure, since the experiments 
on reduction were carried out at this pressure. It consisted of a 
cylindrical glass bulb heated in an electric furnace. Sealed on to 
the bottom of the bulb was a narrow glass tube, which could be 
cooled in liquid air or other cooling medium ; products such as 
nitrogen pferpxide could then be frozen out and identified. 

In order to decompose nitric oxide under atmospheric pressure, 
it is necessary to raise the temperature to 575° and keep it there 
for several hours, even in the presence of spongy platinum as 
catalyst. Under these conditions, and contrary to what takes 
place under pressure, there is no formation of nitrous oxide. The 
primary products of decomposition are nitrogen and oxygen ; on 
cooling, the oxygen reacts with undecomposed nitric oxide to give 
nitrogen peroxide. Nitrous oxide decomposes simply into nitrogen 
and oxygen. 

In the reduction of the oxides NO, NoO, and NO^ by hydrogen, 
with nickel as catalyst, two reactions take place simultaneously, 
the on© giving ammonia and the other nitrogen; for example 
‘1N0 + 5 Hjj = 2NH3 + 2H2O, 2N04- H^-N, + HgO. Both in the 

reduction of nitric oxide and of nitrogen peroxide, the formation 
of intermediate products, namely, nitrous oxide and nitric oxide 
respectively, does not occur. 

In all these reactions, the condition of the reduced nickel plays 
an important part, and two^ different preparations do not necessarily 
rive the same results. Also there is an optimum yield of ammonia 
which depends on the composition of the gaseous mixture and on 
the velocity with which the gases are circulated over the nickel. 

Temperatures of 250—300° appear to be the best for the 
formation of ammonia. Below these temperatures, the reduction 
takes place slowly, whilst above these temperatures, the nickel 
gradually loses its activity and the ammonia is appreciably decom- 
posed into its elements. 

Nitric oxide gives the best yields, 70% of the gas, on an average, 
heing transformed into ammonia; 25—39% of nitrogen peroxide 
°^ly 3 — 7% of nitrous oxide is reduced to ammonia. 

The reduction of the oxides of nitrogen to ammonia does not 
therefore appear to be an advantageous process from the manu- 
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facturing point of view, except perhaps in the case of nitric oxid«, 
where a more systematic study of the conditions may give bett^er 
results. f- 

The Revision of the Atomic Weight of Carbon from tha 
Densities of Acetylene ^ Ethylene » and Ethane « Ksct 
Stahrfoss {J . Chim. phys., 1918, 16, 175 200). ^Th© values 
obtained for the weight of a normal litre of gas are: for acetyle^ 
1*1791 grams; for ethylene, r2610 grains; for ethane, 1*3565 grams. 
From these, the atomic weight of carbon is calculated as 12‘00, 
but this value will be subject to revision when it has been possible 
to determine directly the departure from Avc^adro’s law in the 
case of these gases, and when new determinations of the density 
of ethylene have been made. 'W. G. 

Ultra-microscopic Investigation of very thin Metal Films 
obtained by Evaporation in High Vacuum. H. W. Bbindeb^ 
and h. Hamburger (Proc. K, Akad. Wetensch. ATtisterdam, 191S, 
20, 1135—1154. Compare A., 1917, ii, 405).-~The thin 61ms of 
metal which are deposited on a glass surface when various metals 
are strongly heated in a highly exhausted space have been examined 
according to the method previously described Qoc. dt,). It is 
found that elements which melt at high temperatures, such as 
tungsten, molybdenum, platinum, nickel, iron, and carbon, give 
rise to 6hns which under the ultra-microscope are either entirely 
or for the most part devoid of structure. Elements of lower melt- 
ing point show, on the other hand, a tendency to form 61ms which 
have a clearly recognisable structure with ultra-microns as the 
structural units. The elements belonging to this group which have 
been examined are silver, gold, copper, magnesium, zinc, and 
cadmium. When the temperature of the glass surface on which 
the metal vapours condense was cooled by means of liquid air, the 
silver, copper, and gold 61ms obtained were similar to those of the 
elements of high melting point in the 6rst group. The lowering of 
the temperature of the condensing surface did not, however, 
eliminate the structural characteristics from the 61ms of mag 
nesium, zinc, and cadmium, although the coarseness of the structure 
was considerably reduced. The films devoid of structure show 
distinct signs of heterogeneity when the temperature js raised, this 
effect being very clearly marked in the case of films of silver, gold, 
platinum, iron, and molybdenum. 

The films produced by tungsten, molybdenum, platinum, nickel, 
and iron are colourless, whilst those obtained from the other metals 
examined are coloured. That this colour does not depend on the 
structure or absence of structure is shown by the fact that the 
films of copper, silver, and gold have the same colour, whether, 
these films are structureless or are ultra -microscopically hetero- 
geneous. The colour effect is consequently iiae to the selective 
absorption of the atoms and is a characteristic property of the 

H. M. D. 
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A Complete Review of Solutions ol Oceanic Salts. IV. 

Krnst Janecke (Zeitsch. atforfi. Chrm.y 1918, 103, 1 — 54. Com- 
pare this vol., ii, 70). — The influence of temperature ou the equil- 
ibrium of the system (Na2-K^-Mg)(Cl2-S04) is given a graphic 
j-epresentation by the method developed in previous papers. The 
numerous diagrams given are fully explained in the paper. 

E. H. R. 

The Nature of Subsidiary Valencies. XIX. Ammines 
ol Silver. Fritz Ephraim {Ber,, 1918, 51 , 706—710), — The vapour 
tensions of the tri ammines of some silver salts have been measured 
by the author’s usual method. A few of the compounds had only 
recently been prepared by Bruni and Levi (A., 1916, ii, 482), whilst 
others had long been known. The following list gives the tempera- 
tures at which the vapour tensions of the triammines are 760 mm. : 
perchlorate, 79*5° j chlorate, 65- 5° (by extrapolation; highest 
reading, 51‘5°); chloride, 17'7°; bromide, 3*7°; bromate, 1°; per- 
manganate, 12°; nitrate, 63°; nitrite, 69*3°. The iodide, iodate, 
and periodate form no triammines. 

When the acid radicle is truly anionic, it is usually found that 
the stability of the ammines rises from chlorides to iodides and 
from chlorates to iodates. The complete reversal of this order in 
the case of the silver salts suggests, therefore, that there is a com- 
plex cation present, at any rate in the solid compounds, as ex- 
pressed, for example, in the formula 

(NH3),[Ag<g>Ag](NH,)3 

J. C. W. 

The Crystal Form of Barium Iodide Hexahydrate. 0. 

Mugge {Gtntr. Min.^ 1918, 105 — 107). — Commercial barium iodide 
crystallises at the ordinary temperature in large, hexagonal prisms 
without distinct end faces. The crystals are apparently iso- 
morphous with SrClgjGHgO. The prism faces show diagonal stria- 
tion always in the same direction on all faces of all crystals. The 
crystal class is probably trapezohedral tetartohedral ; a : c = 
1:0’538 (approx.); double refraction fairly strong, negative. The 
crystals melt in their water of crystallisation at 25 '7°. E. H. R. 

Double Carbonates of Sodium and Potassium with the 
Heavy Metals. Malcolm Pkrciyal Applebey and Kenneth 
Westmacott Lane (T., 1918, 113, 609 — 622). — An examination 
of the preparation and properties of the double salts 
Na2Cu(C03)2,3H20, 

Na, 00(003)2, 4H2O, (compare Deville, Ann. 

(:hm. Fhys., 1851, [iii], 33, 75; Reynolds, T., 1898, 73, 262; 
Groger, A., 1907, ii, 240; Wood and Jones, A., 1907, ii, 620; 
Luther and Krsnjavi, A,, 1905, ii, 705). The solubility equilibria 
are investigated for the sodium-copper and potassium-cobalt salts 
in the additional presence of the corresponding alkali hydrogen 

cxTv. ii. 16 
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carbonate, this being necessary in order to reduce the tendency to 

the separation of basic compounds* . u u a 

For experimental details, reference should be made to the 

original. 

Utilisation of Waste Nessler Solution. William Clifford 
(J Soc Okem. Ind., 1918, 37, 179t).— N essler solution residues 
are treated with a few c.c. of sulphuric acid, whereby the mercuric 
iodide is precipitated. The mercuric iodide may be convert^ mto 
sodium iodide as follows: 200 grams of the iodide are placed with 
500 c c of water in a litre flask, and 20 gi’ams of iron filings added. 
The mixture is heated for sixty minutes on a water-bath, when th^ 
reaction is complete, mercury being precipitated and ferrous iodide 
formed in solution. The green solution obtain^ by filtration is 
boiled and kept overnight, when it becomes ruby-red. The iron 
is then precipitated by sodium carbonate or hydroxide. Generally 
a second precipitation is necessary to remove all the iron. The 
filtrates from. the second precipitation may be used directly for 
oxygen absorption determinations. Nessler solution may be pre- 
pared with sodium iodide and hydroxide just as well as with the 
potassium compounds. 


Ceric Oxychloride, produced in the Electrolysis of Ceroua 
Chloride. Hans Arnold {Zeitsch. EUktrochem., 1918, 24, 

137 138),— When molten cerous chloride is electrolysed, a 

secondary reaction occurs at about 900° as long as there is an 
excess of water present in the molten mass. The product of this 
secondary reaction is a dark brown, amorphous powder which is 
deposited on the cooler parts of the anode. The product is very 
hygroscopic, and on analysis is shown to be a mixture of ammonium 
chloride, ceric oxychloride, and water. All attempts to remove the 
ammonium chloride by washing or sublimation converted the basic 
ceric chloride into cerous chloride. It is suggested that the product 
is produced from ceric chloride, formed on the anode, by the action 
of water, thus : CeCl 4 + H. 2 O ^ CeOCl^-l- 2HC1. The product alway? 
contains water, and analysis indicates that the water is combined 
and is present as CeOClgjlOH^O. The compound is highly deli- 
quescent and is hydrolysed by water with the formation of ceric 
hydroxide and cerous chloride. J. F. S. 


Carbides. Otto Ruff (^ZeAtsch. Elektrockem.^ 1918, 24, 
157 — 162). — A preliminary paper on the temperature of formation 
and the stability range of carbides. The present paper deals with 
the equilibria between carbon and aluminium and between 
chromium and carbon. Aluminium carbide, AI 4 C 3 , sublimes at 
temperatures up to 2200 ° without melting and with some decom- 
position. This decomposition is independent of temperature. The 
melting point of aluminium carbide lies above this temperature. 
A vapour pressure curve has been constructed up to 2300°. At 
2200 °, aluminium carbide is in equilibrium with graphite, 
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aluiniuium saturated with graphite and vapour under a pressure 
400 mm. In the case of chromium and carbon, a composition- 
temperature diagram has been constructed for the pressure 10 mm. 
Xt 2270°, the mixture boils, and the vapour consists entirely of 
chromium. Between 2050° and 2250°, the fusion remains constant 
in composition and corresponds with CrgC,. Below 2050° down to 
1875°, graphite and the carbide, OsC^, exist side by side as solid 
phases. The compound Cr^Cj, is also shown to exist, J. F. S. 

The Determination ol the Crystal Structure of Complex 
Compounds. Y^VhifiiOGLi {Physikal ZeitJich., 1918, 19, 225—234). 
—The point system characteristic of any crystal can be determined 
from a knowledge of the crystal class and of the ratios of the 
distances between successive reflecting planes of atoms in the crystal 
in different directions as determined by the Z-ray reflection method. 
As an example, the case of potassium alum, already examined by 
Vegard and Schjelderup (this vol., ii, 156), is worked out. The 
point system is the one designated T^,, and the elementary cube 
contains four molecules of the form [A 1 (H 402 )J(S 04 ) 2 K. The 
aluminium, potassium, and sulphur atoms can be immediately 
identified with appropriate points in the point system. The oxygen 
atoms of the SO 4 group appear to be of two kinds, three being alike, 
distributed symmetrically about a trigonal axis, the fourth being 
situated on the trigonal axis, and the four together forming a 
trigonal pyramid with the sulphur atom at the centre. The 
oxy^n atoms of the water molecules probably correspond with two 
distinct groups of unfixed points in the system. The exact posi- 
tions of the sulphur and oxygen points are not fixed by the 
synunetry of the system, but equations are developed by means of 
which their co-ordinates may be calculated when the relative 
intensities of the Z-ray reflection spectra of diSerent orders are 
known for the faces (100), (110), and ( 111 ). The author’s solution 
of the alum structure differs to some extent from that put forward 
hy Vegard and Schjelderup in the disposition of the oxygen atoms. 

E. H. R. 


Crystal Structure of the Alums and the Role of the 
water of Crystallisation. Clemens Schaepee and Martha 
Schubert {Anfi. Fhysik, 1918, [iv], 56, 397— 400).— Polemical, 
ibe authors point out that the results of Vegard and Schjelderup 
(t 70 I., ii, 156) on the r51e of the water of crystallisation in the 
buildmg up of the space grating of alums are not new, but were 
published by them in an earlier paper (A., 1916, ii, 505). A 
criticism of the spacial model of alums put forward bv the same 
sutiiors concludes the paper, J F S 


Basic Exchange in PermuUte. I. V. Rothmund and 0 . 
««SFELD (ZeMsch. aiwry. Chem., 1918, 103, 129— 163).— The 
exchange which takes place between a hydrated alumino- 


16->2 
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silicate such as ijcruuititc (compare Gans, A., 1914, ii, 55) hii.{ ^ 
neutral salt solution is to be regarded as a true chemical change 
and not as an adsorption phenomenon as suggested by Wiegiier 
(A., 1912, ii, 981). In the case of permutite, an equilibrium 
rapidly becomes established with the solution. The resulting mixed 
permutite functions as a single solid phase, and is to be regarded 
as a solid solution, the composition of which depends on the relative 
concentrations of the cations in the solution. In the case of uni. 
valent cations, the composition of the permutite is independent of 
the total concentration of the solutioiq but when bivalent cations, 
for example, calcium, are present, the total as well as the relative 
concentration must be taken into account. The experimental work 
was confined to univalent metals, the equilibrium between silver 
permutite and the nitrates of potassium, rubidium, lithium, 
ammonium, and thallium, and between sodium permutite and 
ammonium and thallium nitrates, being investigated. If and 
represent the concentration of two bases in solution, and f'j 
and cJ .2 concentrations in the permutite in equilibrium with 

the sofution, the empirical relation found is c\l M 
in which is less than unity. The values of b and K vary con- 
siderably in the different cases examined. A bibliography of the 
subject of basic exchange is appended to the paper. E. H. K. 

Place of Manganese in the Periodic System. F, Kusseu 
VON Bichow SKY (/, Avier. Chem. Soc., 1918, 40, 1040 — 1046).— 
The arguments usually given for placing manganese in the seventh 
group are based on the periodic law, isomorphism, and chemical 
jiroperties, and appear open to question in the light of modern 
knowledge. On the other hand, twelve different lines of argument 
based on purely chemical relationships are given by the author for 
placing manganese in the eighth group with iron, nickel, and 
cobalt. Moreover, the atom colours of the various valences of 
manganese show that the normal valence must be even, not odd 
(Bichowsky, this vol., ii, 142). 

An improved form of the periodic; table is presented showing the 
relations of the eighth and the rare earth groups to the rest of 
the periodic system. C. S. 

Structure of Tungsten Steels and the Change under 
Heat Treatment. KOtaro Honda and Takb.jir6 Murakami (Sa 
Bep. TohOku I tup. (/nn:., 1918, 6, 235 — 283).— Tungsten steels 
containing 0-12 to 1*57% of carbon and 0’23 to 30'0% of tungsten 
have been systematically investigated in respect of their magnetic 
susceptibility and micro-structure, and attention has been paid to 
the change o' structure at high temperatures. 

According to microscopic observations, the system iron-tungsten 
is characterised by the formation of a single compound, Fe 2 W. The 
tungsten in tungsten steels may be present either in the form of 
iron tungstide or tungsten carbide, WC, or in both forms. The 
timg slide is soluble in iron to an extent represented by 9% of 
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tjiQggten, and in steels which contain a larger proportion of tungsten 
than corresponds with this limiting value the tungstide is present 
aii a separate phase in globular form. As the carbon content 
increases, a larger proportion of tungsten is required for the 
appearance of the globules, this fact being due to the formation of 
tungsten carbide. 

lu the normal condition, the tungsten carbide is present in the 
(orin of the double carbide, 4re3C,WC, which decomposes at 400°. 
At high' temperatures, tungsten carbide reacts with iron in accord- 
ance with the equation WC-i-5Fe=Fe3C'rFeoW, and when the 
steel is subsequently cooled, the transformation points are lowered 
hy the dissolving of the iron tungstide in the iron. 

The changes which occur under the influence of various methods 
of heat treatment are described in reference to a large number of 
n agnetic susceptibility curves and photomicrographs. The authors 
consider that the occurrence of the double carbide, 4Fe3C,WC, has 
been clearly proved by their investigations. H, M. D. 

Adsorption Compounds. Ferriarsenites. Tadeusz Oryng 
{^Kolloid ^eitsvh.^ 1918, 22, 149 — 154). — When a solution of a ferric 
.alt is mixed with a solution of sodium arsenite and sodium hydr- 
oxide added to the mixture, a precipitate is obtained which contains 
ferric and arsenious oxides, and this has been regarded as an 
adsorption compound, the arsenious cxide being adsorbed by the 
precipitated ferric hydroxide. The systematic investigation of the 
composition of the precipitate in relation to that of the mother 
liquor has led the author to the conclusion that the facts cannot 
be satisfactorily explained in terms of the adsorption theory, and 
that the precipitate consists of a mixture of dennite chemical 
compcunds represented by the general formula 
In the author’s opinion, many supposed cases of adsorption are' 
probably examples of chemical changes of a similar type. 

H. M. D. 

Peptisation of Ferric Arsenate and Phosphate and For- 
mation of their Gels. Harry N. Holmes and Rossleexe Arxold 
(./. Amer. Chem. Soc., 1918, 40 , 1014 — 1019).— A continuation of 
previous work (Holmes and Rindfusz, A., 1916, ii, 624). It is now 
found that unwashed precipitates of ferric arsenate or phosphate 
are stabilised by any soluble arsenates or phosphates that may be 
present, and therefore much more concentrated alkali hydroxide 
may be used as peptising agent, and it may be added more rapidly 
and in greater excess. The presence of thoroughly adsorbed alkali 
arsenate in precipitated ferric arsenate compels the use of more 
sodium hydroxide for peptisation, but the resulting colloid is stable 
in direct proportion to the amount of alkali arsenate present. 
Furthermore, if it is ammonium arsenate that is present in excess, 
base is required for peptisation than in the case of other alkali 
arsenates, the order being NH^, K, Na, Li. Ferric arsenate or 
phosphate can be peptised by sodium hydroxide or ferric chloride. 
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Witli sodium hydroxide, the action is greatly aided by sucrose or 
"lycerol, but is hindered by sodium chloride. On dialysis of the 
colloids ’ formed by the action of sodium hydroxide on ferric 
arsenate or phosphate, no gels form except in the presence of 
sucrose or glycerol. 

Dialysis of the colloids fonned by the ferric chloride peptisation 
of ferric arsenate or phosphate yields excellent gels. With barely 
enough ferric chloride for complete peptisation, the gels are opat 
escent and yellowish-grey, forming in a few days. With an excess 
of ferric chloride, the gels are red, weaker in structure, and slower 
in formation in direct proportion to this excess. ^ Gels form in much 
less time when the original precipitate of ferric arsenate coutains 
thoroughly adsorbed alkali arsenate; this accelerating influence of 
alkali arsenates decreases in the order NH 4 >K>Na>Li. 

C, S. 


Nitrosopentamxninecobalt Salts. A. Werner and P. Karrrk 

{/I rivet tea Chim. Acta, 1918, 1, 54 — 78). — Sand and Genssler (A 
1903, ii, 549; 1904, ii, 39) have described two series of salts whidi 
they obtained by the action of nitric oxide on ammoniacal solutions 
of cobalt salts ; the one series was red and the other black in colour 
and both corresponded with the formula [NO*Co(NH 3 );i]X„. It was 
considered that the two series were valency isomeridesf and the 
])resent authors have taken up the question again in order further 
to investigate the question of valency. They find that Sand and 
Genssler s statements with respect to the black series are correct 
and some new salts are described, of which the iodate is very steblel 
most of the statements with respect to the red series are found to 
be incorrect. 


Black Nttrosopentnmviinecohalf Salts . — The chloride 

[NO'Co(NH3)5lCl2, 

is obtained by the method described by Sand and Genssler, In 
stoppered bottles it is quite stable, but on exposure to the air trans 
formation to the red salt takes place, accompanied by partial 
decomposition. The transformation is due to moisture, and is not 
dependent on the action of light. The nitrate and sulphate are 
very unstable and cannot be obtained pure. The iodate 
[NO*Co{NH3)J(I03)2, 

IS precipitated almost immediately when nitric oxide is passed 
through a strongly ammoniacal solution of cobalt iodate, air beinj; 
carefully excluded during the operation. It forms a blackislh 
brown, crystalline powder, and is quite stable in the absence of 
moisture. Attempts to prepare the bromide, iodide, cyanide, and 
(' 111 orate were unsu(jcessful. 


DimfnmdnanminedicohaU lialfs {Red Snlts), YX,. where 
j n * - The nitrate, Yf^NOg)^, is obtained by Sand 

and Genssler s method, but the yields are very variable. It is best 
^ r,^ Fecipitation from aqueous solution with sodium nitrate, 
en O/o in trie acid is added to the aqueous solution, an 

orange-coloured precipitate of the^/enf ?ufraie, Y(NOA.,HNO„H..O. 

IS tomed, which readily loses its water of. crystellisation over 
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cjilcium chloride; over phosphoric oxide, some nitric acid also seenis 
to be lost. The compound described by Sand and Genssler, namely, 
rY(N03)4,2HN03]~H20, does not exist, nor could the pure additive 
products of the nitrate with silver nitrate and lead nitrate, described 
bv these authors, be obtained. 

'The acid perchlorate, ¥(0104)4, HC104,H.i0, falls as a reddish- 
bi'owii powder when the cold, concentrated solution of the nitrate 

precipitated with 30% perchloric acid solution. The compound 
fY(C104)4,2HN03] - HgO does not exist. The compound 
(N 03 ) 2 [Co(N 0 ){NH 3 )J 

{NO,),[coN<][(NH3),] ’ 

desciibed by Sand and Genssler as being prepared by the action 
of potassium iodide and nitric acid on the nitrate could not be 
obtained, Probably a periodide is produced, which, however, is 
very unstable and cannot be obtained pure. By precipitation of 
a solution of the nitrate with potassium iodide, the iodide, 
yi4,4H20, is obtained as a brownish-yellow, flocculent precipitate; 
it is only obtained pure after several reprecipitations with 
potassium iodide. The compound, Y(N03)2l.2,KI, does not exist. 

The double sulphate, Y(S04)2,[N202Co2(NH.3)«(OH2)](S04)2,2H20, 
prepared by Sand and Genssler by the action of nitric oxide on an 
ammoniacal solution of cobalt sulphate, could not be obtained. 
The sulphate, ¥(804)2,2 H2O, was obtained from the nitrate by the 
aid of nitron sulphate; after collecting the nitron nitrate, the 
filtrate is precipitated with alcohol and ether. The compound, 
[Y(N03)4,H2S04] — HoO, described by Sand and Genssler, could not 
be obtained, but by interaction of nitron sulphate with the nitrate, 
the acid sulphate, ¥2(804)4,112804,41120, was prepared. The 
hromide, YBr4,3H20, is prepared by an analogous method to that 
used for the iodide, whilst the acid hromide, YBr4,HBr,H.20, is 
obtained from the acid sulphate by the action of fuming hydro- 
bromic acid. A chloride could not be obtained. Interaction of 
the nitrate and oxalic acid gave the acid oral ate, 

as yellowish-brown needles, which on trituration with concentrated 
ammonia gave the oxalate, Y(C<,04).^,HoO, as long, dark red needles. 
The. salts [(No02).Co4(NH3)^H,6](S04)4,2H.O and 
' [C 03 (N. 0 C\ 6 ,)(NH 3 )„H„ 0 ](Co 0 ,H)^ 

do not exist. 

The acid iodate, ¥(103)4, 4HIOg, and the chromate, 
Y(Cr04)2,4n20, 

are prepared from the nitrate by treatment with iodic acid and 
potassium chromate respectively. The former is a dark red, 
crystalline powder, and the latter an amorphous, yellowish -brown 
salt. 

The above red nitrosopentamminecobalfc salts must be considered 
as having the general formula 
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decide the nature of the radicle NgOa have not yet met with 
success. By the action of acids, the radicle ie split off as NgO.H,, 
which, however, immediately decomposes, giving NnO ; the com- 
pound N 2 O 2 H 2 could not be isolated or shown to be in solution, 
and statements made by Sand and Oenssler that it is present in 
the solution obtained by the action of 68% nitric acid on the red 
nitrate are not correct. Since the compound H 2 N 2 O 2 may 
hyponitrous acid , attempts were made to synthesise the red salts 
by the action of silver hyponitrite on chloropentamminecobalt 
nitrate, but they were unsuccessful, aquopentamminecobalt salts 
being obtained. T. S. P. 

The Solubility of some Metallic Hydroxides in Water. 

Gustav Almkvist anorg, Chein.^ 1918, 103, 240— 242'|. 

- The solubilities of the hydroxides Ni(OH) 2 , Co(OH) 2 , BiO(OH), 
Fe(OH) 3 , and MnO{OR)., in water at 20° have been determined. 
As the results were required for analytical purposes, ordinary dis- 
tilled wat^r, not freed from carbon dioxide, was used. For the 
determination, the purified hydroxide was stirred for four days 
with water. About 2 litres of the filtrate were then evaporated to 
a small bulk, and the quantity dissolved was estimated gravimetric- 
ally. nickel and cobalt being weighed as sulphate after conversion 
of the hydroxide into sulphide, bismuth as Bi.^Oq. Iron and man- 
ganese, however, were determined col ori metrically. The following 
results were obtained per litre: Ni(OH).,, 12-7 mg. ; , Co(OH)., 
318 mg,; BiO(On), 1'44 mg.; Fe(OH)q, O'lSl mg.; MnO(OH):, 
0-43 mg. E. H. R. 

New Mixed Crystals and Compounds of Nickel Oxide 
with other Metallic Oxides. J. Arvid Hedvall (Zeitsch. 
nnorp. 1918, 103, 249 — 252).— Experiments on the misci- 

bility of nickel oxide with other oxides were made by fusing the i 
mix^ oxides together in varying proportions at about 900°, using 
potassium chloride as a flux. With magnesium oxide, homogeneous 
mixed crystals are formed within the limits 27 — 90% nickel oxide; 
outside these limits, it is difficult to distinguish microscopically 
between mixed crystals and the pure oxides. The mixed crystals 
are cubic and are intermediate in colour between the components. 

With zinc oxide, homogeneous mixed crystals are formed when 
the zinc oxide is in excess. The crystals appear to be hexagonal, 
like those of Rinmaiin’s Green. Probably a nickel zincate is 
formed which is miscible with excess of zinc oxide (compare A., 
1914, ii, 133 ; 1916, ii, 331). The colours of mixed crystals of 
varying composition are not strictly proportional to their com- 
])Osition. 

Homogeneous mixed crystals of nickel and manganese oxide 
were prepared with compositions ranging from NiO,oMtiO tn 
5NiO,MnO. The crystals are slightly yellowish-green in colour 
and form oclahedra and octahedral cubes. 

Nickel oxide forms with alumina a blue compound, NiO,A1..0;. 
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( lysiallising in wnall octahecira or octahedral cubes. Even a small 
of either oxide can readily be distinguished microscopically. 
Xhe corresponding cobalt aluminate has been previously described 
{A., 636)- 

With tin dioxide, nickel oxide reacts but slowly below 1000*^, 
but a small quantity of a stannate analogous to cobalt stannate 
(A., ib ^3^) appears to be formed. E. H. R. 

Colloidal Products of the Reactions between Potassinm 
Dichromate and Stannous Salts. J. C. Witt (/. Amer. Chem. 
Soc.f 1918, 40, 1026 1030).' — The phenomena observed when 
J-potassium dichromate is added to A’-stannous chloride in 
equivalent poportions (Neidle and Witt, A., 1915, ii, 780; 1916, 
ii, 256; Neidle and Crombie, A., 1917, ii, 93) have been investi- 
aated. The mottled appearance is caused by a local excess of 
potassium dichromate; on keeping after the addition of an equi- 
v^aleut of dichromate, the remainder of the stannous chloride pre- 
sent gradually removed the dichromate from the precipitate, and 
the colloid was regenerated, producing a homogeneous, green liquid. 
A like precipitation of the colloids is produced by other electrolytes 
containing an anion having a valency greater than one. The 
reaction between stannous sulphate and potassium dichromate is 
jssentially similar to that with the chloride. C. S, 

Zirconium Nitride. P. BnufeRE and Ed. Chauvenbt (Compt 
'end., 1918, 167, 201—203). — The authors have prepared zirconium 
litride by heating the tetra-ammonia derivative of zirconium 
’hloride, ZrCl 4 , 4 NH 3 , at 350°, and find that the product has the 
'omposition Zr 3 N 4 , and not Zr^Ng as given by Wohler (compare 
{fiirnkn, 1839, 48, 94) or Zr.N^ as found by Mallet (Avur. J . 
ki, 1859, [ii], 28, 346). The authors have repeated Wohier4 
vork, but are unable to confirm his formula. W. G. 

The Co mhin ations of Acid Zirconyl Sulphate with' some 
Gkali Sulphates (Na, NH^). Ed. Ciiauvenet and (Mlle.) H. 
k-EYLARD (Compt. rend., 1918, 167, 126—129. Compare this 
•ol,, ii, 269). --Thermochemical measurements indicate the exist- 
nce of the fallowing compounds of acid zirconyl sulphate with 
odium sulphate and ammonium sulphate respectively ■ 
2(Zr0S04,S03),3Na.>S04, 

{ZrOS 04 ,S 03 ), 2 Na,S 04 , ZrO 804 , 803 , (NH 4 ).S 04 , 

Zr0804,S03,2(NH4),s64, 

0 which correspond the following hydrates, which are stable in 
ir at the ordinary temperature: 2 (ZrOS 04 ,S 03 ), 3 NaoS 04 , 8 H.A 
(ZrOb 04 ,S 03 ), 2 Na 2 S 04 , 7 H 20 , and the trihydrate in the case of 
aeh of the double ammonium salts. Measurements have been 
mde of the density, refractive index, and electrical conductivity 
t solutions of mixtures of varying proportions of the acid zirconyl 

p ate and one of the alkali sulphates. In the case of mixtures 
potassium sulphate, the formation of a precipitate prevented 
making of exact measurements, W, G. 

16 * 
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Pure Antimony. Ji* Groschuff [ZeiUch, anorg. CAew., 

103, 164— 188).- -Technically refined antimony is purer thap 
electrolytic antimony prepared by the electrolysis of antimony 
sulphide solutions. The latter product when further refined giy^ 
a meUl of a high degree of purity, containing less than 0-02^ 
impurity. The different methods for purifying antimony and 
antimony compounds are reviewed. For the production of 
chemically pure antimony, the following process has been adopted, 
Antimony trichloride or pentachloride is purified by distillation’ 
and is then transformed into the chlorantimonic acid' 
SbCl(,H,4JHoO, described by Weinland and Schmid (A,, I905’ 
ii, 326 ). This compound is specially adapted to the separation of 
antimony from all likely metallic impurities. After purification 
by recrystallisation, the chlorantimonic acid is readily hydrolysed 
to antimonic acid, which is reduced to metal preferably by melt 
ing with potassium cyanide, In a large preparation (about a 
kilogram) purified in this way, no impurities at all could be 
detected by qualitative methods. The melting point of the pure 
antimony is 630 ' 3 °. 

Methods for the qualitative and quantitative analysis of 
nominally pure antimony are given. The solution of the antimony 
is effected in a variety of ways, according to the impurities present. 
The antimony is then converted into chlorantimonic acid, which is 
fractionally crystallised. The impurities are concentrated in the 
mother liquors, which are combined and analysed by the usual 
methods. Pure antimony dissolves completely in red, fuming nitric 
acid without evolution of gas. Under certain conditions of pre^ 
cipitation, antimonic acid is obtained in a sparingly soluble 
modification. E. H. R, 


The Hydrates with SHgO or n x SH^O, Marcbl Delepise 
and Pierre Boussi {Bull. Sac. chim.., 1918, [iv], 23, 278—288). 
— A study of the dehydration of various platinichlorides, iridl 
and irido-chlorides, and rhodochlorides containing 6 or I2H2O does 
not support Rosenstiehl’s views (compare A., 1911, ii, 2 70, 386) 
on polymerised water and water of crystallisation. W. G. 


The Acid Function of Osmium Tetroxide. L. Tschuuakv 
{Com pi. rend., 1918, 167, 162—163). — -That osmium tetroxide bus 
an acid function is shown by the fact that it forms definite com- 
]iOunds with the alkali hydroxides. The fotasmim compouiM], 
()s()j,2KOH, the ruhidinm compound, OsO^jRbOH, ^nd the two 
nrsivm. compounds, OsO^.CsOII and 20s04,Cs0H, are all crystal 
line, of ail orange or brown colour, and readily soluble in water, in 
strongly hydrolysed. The comuomul 
[Rh,4a,H5N,Cl2l0H,20s04 was also obtained in the form of thin, 
yellow plates. q 
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Mineralogical Gheini8tr3r: 


Boron, Lithium, and Thallium in Volcanic] Exhalations. 

A, Bkun {Bull. Soc. fran^. Min.^ 1917, 40, 107 — 110). — These 

elements inay very often be detected spectrograph i call y in the 
saline sublimations of fumaroles and in the altered scoria of 
Vesuvius and other volcanoes, Thallium was detected from 
Vesuvius, Etna, and Teneriffe in amounts ranging from 2'5 to 24 
in 10,000. It is present as the soluble chloride in association with 
jtmmonium and sodium chloride, or as an insoluble sulphide in 
association with sulphides of arsenic. L. J. S. 

Thallium in the Lead Sulpharsenate Minerals of the Bin- 
nenthal, Switzerland. A. Brun (Bull. See. fran^. Min., 1917, 
40, 110—111). — Spectroscopic examination of crystals of sartorite, 
dufrenoysite, and jordanite, as well as all fragments giving a 
black or chocolate-brown streak, showed the presence of thallium. 
Hiitchinsonite [which contains 5% of TIJ was not detected amongst 
these fragments. The association with sulphur and arsenic is here 
analogous to the Vesuvian occurrence. L. J. S. 

Minerals from the Stanley Antimony Mine, Idaho, Earl 
V. Shannon (Amer. Miu.^ 1918, 3, 2.8 — 27).— The ore consists of 
pure stibnite in a quartz-vein which carries some gold. The 
following mineral -species are described : stibnite, blende, gold, 
iron-p 3 n:ites, mispickel, kermesite, valentinite, cervantite, stibio- 
ferrite, and volgerite. The volgerite occurs abundantly as an 
^rthy, dirty-white crust on stibnite; material from the interior of 
the crusts is more compact, somewhat translucent with a faint 
resinous lustre, and pale greyish-brown in colour, 3' 082, H 31. 
The mineral is completely soluble in hot concentrated hydrochloric 
acid, and at a red heat it gives off some oxygen, the higher oxide, 
SbnOj, apparently passing into SboOj. It contains H^O 12'6, 
r4%. The amount of water is lower than that required by 
the usual formula (Sk^O- ,511^0 or Sb20r„4H,j0), but this may 
perhaps be explained by the colloidal nature of the material, 

L. J. S. 

A peculiar Fibrous Form of Opal. Ceoroe P. Merrill 
{‘imer. Min,, 1918, 3, 11 — 12). — Bunches of light grey, asbesti- 
form material are embedded in a massive mixture of opal and 
chalcedony from Metolius, Oregon. It has the appearance of 
serpentine- asbestos (chrysotile), but is brittle and is harsh to the 
touch. Under the microscope it is seen to consist of wavy, colour- 
isotropic fibres. Analysis gave: SiO^ 89*56, AUOj 4- Fe^Oj. 
^'"2; loss on ignition, 5*62%. "L. J. S. 

lO*— 



abstracts of chemical papers. 


ii. 324 


Ores of Manganese and Iron from the Crystalliue Massii 

V C. BUTUREANU {Bull SoC. 


ofBrostem, Roumama. V. C. Butureaku 
ifin 1917 40, 164 - -177).- A resume is given of previous paps’ 
Poni, A 1901, ii, 26; Butiir^nii, A., 1908, ii, 965; - 


(P, , , 

ii, 745; 1912, ii, 949). r'" -;7 ’’yr V — — e—ws oi 

manganese and iron (brostemtes of Pom and carbonates of map. 
vaiiefe and iron (ponites of Butureanu). The brostemtes have 
beeirderived by the alteration of the ponites. Numerous 
are quoted .showing the wide range in composition. L. .1. ,S. 


The minerals considered are 


1909. 


ittanganites of 


Ulexite from Lang, California, William Foshag ( Anm . 
Min 1918, 3, 35).— This occurs in some quantity, associated with 
colemauite,' howlite, and calcite, in the Sterling Borax Co. mine, 
It has a fibrous structure with a botryoidal surface; it differs from 
the ordinary tyjie of this mineral in being more compact and harder 
and in its asscxdation with colemanite. Analysis gave: 

BjOg. CaO. H^O. Na^O. Total, 

41^.13 14-14 35-68 [7-051 lOO'OO 

The mineral is probably a lake deposit from the alkaline waters 
of the neighbouring streams, and the colemanite has perhaps beer 
derived from it by the action of alkaline chloride solutions. 

L. J. S. 


Randannite [ = Diatomite] from Madagascar. A. Lacroix 
(liuil. Sor. fran^. MifL, 1916, 39, 85— 88).— A bed of diatomite. 
interbedded with basaltic tuffs, is exposed on the banks of the 
stream Sandrangoty, near Mt, Raynaud, in the extreme north oi 
Madagascar. The material is whites, porous, and fairly coherent, 
Under the microscope, the material is seen to be colon rles?, 
colloidal, and to be composed of fusiform diatoms. Analysis by 
Raonlt gave : 


RiO.. 

TiO„. 

AhO„. 

FojOj. 

FeO. 

MgO. 

CaO. 

70 00 

1'24 

0-24 

1-80 

0-85 

0-07 

0-80 




H,0 

HjO 

Organic 


Na,0. 

KuO. 

1\0,. 

at 105”. 


matter. 

Total. 

O' .^.9 

0 -"lS 

o '- 12 

,5 '87 

G-07 

O-CO 

100 -2S 

The 

liigli percentage 

of titanium 

dioxide 

suggests 

that the 


impurities (AUO.^ and SiO., [2'90%j insoluble in alkali) are due to 
the presence of admixed I ate rite. L. J. S. 

Lattice-like Inclusions in Calcite from North Burgess, 
Ontario. R. P. L. Graham {Min. Mag., 1918, 18, 252 — 258).— 
Pale blue, coarsely crystalline calcite from this locality shows twin- 
striations, due to repeated twinning on the obtuse negative 
rhombohedron c(U0), and encloses fine needles, which are arranged 
parallel to the edges of this rhombohedron. On dissolving the 
calcite in acid, these needles remain as a delicate and intricate net 
work or lattice-like structure. Analyses of this material, D 2‘5, 
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ve the results under I and la, agreeing with the formula 
^MK0,6SiO2,4H2O. The material is slightly attacked by hydro- 
chloric acid ; after digestion with concentrated acid and drying at 
lOO®, the residue had the composition given under II. The blue 
calcite hself (anal. Ill) contains very little magnesia. 


I. 

lA. 

II. 

III. 


SiOg. 

MgO. 

FeO. 

CaO. 

HaO. 

COa. 

Total. 

57-23 

30-35 

1 - 6 G 

0-37 

n.d. 

— 

— 

56-37 

30-43 

2-47 

nil 

10-87 


100 -H 

63-93 

26-16 

1-21 

— 

8-08 

— 

99-38 

— 

0-41 

— 

56-12 

— 

43-53 

100-06 


L. J. S. 


Mineralogy of Black Lake Area, Quebec. Eugene Poitevin 
and R. P- D- Graham {Al upturn Bull. Ueol. Surveif Canada^ 1918, 
*27, 1 — 82). — An account is given of thirty-four mineral species 
found in the several asbestos (chrysotile) and chromite mines and 
quarries in the ‘ serpentine belt ' near Black Lake, Megantic Co., 
Quebec. Many of these minerals are alumi no-silicates rich in 
lime, such as idocrase, grossularite, etc,, which are usually formed 
by the contact-metamorphism of impure limestone?. In this area, 
however, they occur as fillings in dyke-like fissures penetrating 
peridotite and serpentine, that is, in rocks containing very little 
lime (0'20 — D-68% CaO). These dykes are considered to represent 
the last phase of the igneous intrusions, when the residual acid 
magma or magmatic waters became enriched in lime by their solvent 
action on the surrounding rocks. Analyses are given of the follow- 
ing minerals: I. Diopside, colourless crystals from the Montreal 
chrome pit. Corresponding with the low percentage of iron, the 
refractive indices (avft = l'669, 1*676, y- 1-698) are lower than 

any previously recorded for diopside. II. Grossularite, colourless, 
transparent cryst^als from Southwark pit; refractive index, 1*734. 
III., lilac-coloured, and IV., yellowish-green crystals of idocrase ; 
the refractive indices (u — 1*708; 1*705) of the lilac-coloured 

crystals are low.' V. — VII. Cole.rainite, a new species, forming 
minute, colourless, hexagonal scales which are optically uniaxial 
and positive (r^=l‘56), and are often aggregated as white rosettes 
or botryoidal forms. Analysis V of the crystals leads to the 
formula 4Mg0,A1^03,2Si02,5Il20. Analyses VI and VII are of 
the underlying matrix, which is white, finely granular to compact, 
and resembles imglazed porcelain in appearance ; this material 



SiOj. 

AEO 3 . 

1 OgGs- 

FeO. 

MnO. 

CaO. 

I. 

54-77 



0-17 

0-89 

0-11 

26-33 

II. 

39-49 

22-35 

— 

1-00 

0-15 

36-62 

111 . 

36-88 

20-03 

0-85 

n.cl. 

0-23 

37-61 

IV. 

36-62 

15-96 

4-30 

0-54 

trace 

38-66 

V. 

24-40 

22-77 

0-45 

n.d, 

0-09 

0-10 

VI. 

26-98 

16-10 

0-22 

nil 

0-20 

0-12 

vir. 

33-00 

13-12 

— 

— 

— 

trace 

vni. 

4,3-31 

0-38 

0-27 

nil 

trace 

0-12 

IX. 

50-29 


6-23 

1-00 



nil 

X. 

48-88 


3-5G 

1-36 

— 

nil 
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(K.Na),0. H,0. Total. Sp. gr. 

— — 100*73 3-267 

— — 99-89 3*60 

__ 3*09 100*86 3*32 

— 3*18 100*51 — 

0*30 19*63 100*44 2*61 

0*28 19*91 100*37 2*44 

0-26 18*67 100*35 2*34 

0*28 15*77 100*16 2*51 

— 13*30 100*81 — 

_ 15*67 100*88 — 

consists mainly of the mineral coleraiuite. YIII is of ‘precious;’ 
or ‘ noble ’ serpentine from the Megautic mine ; this is chrysoprase- 
green and translucent with a somewhat waxy or gr^sy lustre. 
Included in it are sometimes grains and veins of chromite and the 
rare mineral stichtite, a chromiferous magnesium hydroxy- 
carbonate. IX and X are of porcell ophite, an impure variety of 
serpentine; IX is of pale grey material from the Megantic mine, and 
X, of pale brown material from the Hall chrome pit; both are very 
compact, resembling dried clay in appearance, and so light that 
they float on water. L, J. S. 

Flokite, a New Zeolite from Iceland. Karen Callises 
{Medd. Damk Geol. For.y 1917, 5, No. 9, 1—6).— A specimen in 
the Copenhagen Museum, labelled ^ Eskef jord ? Iceland/ and 
regarded as mesolite, proved on examination to represent a new 
species. It forms slender, flattened, monoclinic prisms with perfect 
(100) at (010) cleavages. The crystals are water-clear or pale 
yellowish-green. Sections perpendicular to the prism-zone show a 
division into sectors with different optical orientations. = 

1*4720, ''{sx -1’4736; D 2-102; H 5. Before the blowpipe, the 
material fuses readily with intumescence; it is not attacked hy 
hydrochloric acid. Analysis by C. Christensen gives the formula 
lL(Ca,Na,)AloSi 90 oe, 2 H, 0 . 

“ “ “ HjO HjO 

SiOj. AljOj. CaO. MgO. NaA -->100°. <100°. Total. 

67*69 12*43 2*65 0*09 4*36 8*82 4*53 100*57 

L. J. S. 

The Mesosiderite-Grahamite Group of Meteorites : 
Analysis of Vasca Muerta, Hainholz, Simondium, and 
Powder Mill Creek. G. T. Prior {Min. Mag.^ 1918, 18, 
151—172. Compare A., 1916, ii, 635). — In the Rose-Tschermak- 
Brezina classification of meteorites, the mesosiderites are defined 
as consisting of iron and crystalline olivine and bronzite, with the 
metallic and stony matter in approximately equal amounts, whilst 
the grahamites contain the same constituents with the addition of 
plagioclase-felspar. It is now found that typical members of both 
groups contain abundant felspar, and that there is no essential 
difference between them. For the combined group, the earlier 
name mesosiderite is retained. The members of this group consist 
mainly of pyroxene and felspar, with nickel -iron in large amount, 


MgO. 
I. 18*46 

II. 0*28 

III. 2*17 

IV. 1*25 

V. 32*70 

VI. 36*56 

Vll. 35*30 

Vlll. 40*03 

IX. 29*99 

X. 31*41 



MINEEALOGICAL CHEMISTEY. 


ii. 327 


but raAer unevenly distributed, and nodules of olivine somewhat 
sparsely distributed, but occasionally of considerable size. 
Accessory constituents are troilite, chromite, and schreibersite. 
The felspar is nearly pure anorthite; the pyroxene is fairly rich 
ill iron, the ratio of MgO : FeO being about 2:1; the olivine, on 
the other hand, is poor in iron, the ratio MgO : FeO being from 
(3:1 to 10:1; and the nickel-iron is poor in nickel, Fe:Ni-10;l 
to 13:1. The cataclastic structure of the mesosiderites suggests 
that they represent a iriixture of two types, to one of which belong 
the pyroxene and anorthite, and to the other the iron and olivine. 

Vaca Muerta (Chili). — Several masses (‘ Sierra de Choca/ ‘Llano 
del Inca/ ‘ Dona Inez/ etc.) are included in this fall. The bulk- 
composition (I) is deduced from analyses of the magnetically 
attracted portion and of the portions soluble and insoluble in hydro- 
chloric acid of the unattracted portion. la is of the olivine, corre- 
sponding with 10Mg2SiO4,Fe2SiO4, and lb is the mineral composi- 
tion. Hainholz (Westphalia). — II the bulk-composition, Ila of 
the olivine (7Mg28i04,Fe2Si04), and II 6 the mineral composition. 
Simondium (Cape Colony) (A., 1910, ii, 315).— Thp is much 
weathered. The portion of the xmattracted material soluble in 
water contained NiO 1*28, CaO 0*91, SOg 2*71%. Other detailed 
analyses are given. Powder Mill Creek (Tennessee). — The 
attracted portion contained Fe 73’ 15, Ni 5*61, insoluble 11 '58, 
anorthite, etc. (9*66)^100. The olivine gave Ilia, corresponding 
with 10Mg2SiO4,Ffe>SiO4. The composition of some other meteorites 
of this group is also discussed, 

Nickel-iron. Troilite. Schreibersite. 


Fe. 

Ni. Co. 

Fe. 

S. Fe. Ni. 

P. SiOa. AljOj Fe^Oa. OfjO, 

I. :i8-2r> 

2-90 0-.36 

1-37 0-70 1-27 0-70 

0-3,5 20-02 6-87 1-36 0'45" 

If. 12- 13 

4-00 0-41 

2-5: 

i 1-44 0-30 0-23 

O-IO 21-09 4-99 2-77 0-33 

FeO. 

MnO. NiO. 

CaO. MgO. Naj,0. P 2 O 5 . 

HjO. Total. 

I, 7 03 

0*24 

— 

4-36 7-36 

0-18 -- 

0-54 99-39 

11. G'19 

trace 0-48 

3-49 7-07 

0-21 0-34 

1-20 99-95 


SiO,. 


FeO. MgO. 

Insol. 

Total, 

lA, 

39-89 


8-98 49-50 

1-95 

100-32 

IlA. 

40-48 


11-59 42-97 

2-76 

97-80 

IIlA, 

40-18 


9-15 48-91 

1-42 

99-60 


Nickel-iron. 


Troilite, 

Anorthite. 

Pyroxene, 

Ib, 

41| 


2 

17 

32 

Ub. 

46A 


4 

14^ 

27 


Olivini). 


Clirornite. 

Kust. 

Schreibersite, 

Tb. 

U 


1 

2 

3 

IlB. 



h 

4 







L. J. S. 


Composition of the Meteorites Amana and Eagle Station. 

G. T. Prior (Min, Mag., 1918, 18, 173— 179).— The Amana or 
Homestead meteoric stones, which fell in Iowa Co., Iowa, on 



ii, 328 


abstracts of chemical papers. 


February 12th, 1875, were in the same year analysed by G. D, 
Hinrichs, J. L. Smith, and by C. W, Giimbel and Schwager. These 
analytical results show some discrepancies amongst themselves and 
are not in agreement with the author's theory of the genetic rela- 
tionship of meteorites (A., 1916, ii, 635). The following new 
analysis was therefore made. The bulk-composition (I) deduced 
from analyses of the magnetically attracted portion and of the 
portions soluble and insoluble in hydrochloric acid of the un- 
attracted portion, agrees with the following mineral composition; 
felspar D-76, apatite 0-22, chromite 0-44, bronzite 
(4.^MgSi03,FeSi03,^CaSi03) 

30-75, olivine ( 3 },Mg.,Si 04 ,Fe.>Si 04 ) 40-15, nickel-iron 10-99, troililc 
6-25 'water 0-47%. This meteorite therefore contains about ]]% 
of nickel-iron in which the ratio of FeiTsi is 8:1, whilst the ratio 
of MgO:FeO in the ferromagnesian silicates is 4 : 1 ; it thus occupies 
an intermediate position between the tyi^e-meteorites Cronstad 
(C2) and Baroti (C3), 


Nickel-iron. 



Fe. 

Ni. 

Co. 

Fe. 

S.’ 

SiOj. 

AI2O3. 

Cr^O^. 

I'e.O,, 

1. 

9-71 

M9 

0*09 

3*97 

2-28 

39*27 

2* 10 

0-32 

0*40 


FeO. 

MnO. 

CaO. 

MgO. 

NajO. 

K2O. 

H2O. 

PjOs. 

Total. 

I. 

12*06 

0-08 

1-78 

24*88 

0*92 

0*13 

0*47 

0-26 

99*91 . 


A new analysis of the Eagle Station meteorite, which was found 
in 1880 in Carroll Co., Kentucky, gave II for the attracted portion 
and III for the olivine. These results confirm those of J. B. 
Mackintosh (1887). In the nickel-iron the ratio of Fe:Ni is about 
6:1 (instead of more than 10:1, as in most other pallasites), and 
in the olivine the ratio of MgO : FeO is about 4 : 1 (instead of about 
7 :1). In composition, as well as in structure, this pallasite is thus 
exceptional; and it may perhaps be placed in the group A3 (A., 
1916, ii, 635). 

Fe. Nl. Co. SiOg. MgO. FeO. P,S,<fec. Total. 

II. 79*74 13*98 1 04 1*42 1*74 0-77 (1-31) 100*00 

III. — _ _ 39*22 42*31 18*83 — 100':}6 

L. J. S. 


Analytical^ Chemistry, 


Quinone-Phenolate Theory of Indicators. Absorption 
Spectra of Solutions of Phenolsulphonephthalein and its 
Tetrabromo- and Tetranitro-derivatives and their Salts, 
and of Analogous Substances. E. C. White and S. P. Acrkk 
(./ . Amer. Cheni. Noc., 1918, 40, 1092 — 1099), — Since phenol- 
sulphonephthalein and its derivatives and their salts furnish the 
best series of indicators yet found for acidimetry and for the study 
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uf tlie qtiinoue-plienolate theory (White, Smnve, 1915, 42, 101 j 
and Acree, A., 1917, ii, 97; Lubs and Clark, A., 1916, ii, 44, 
570; White and Acree, A., 1917, i, 340), the authors intend to 
make a series of phenolsulphonethaleins covering a range of 
hydrogen-ion concentrations from 10”'^ to 10“ or more. 

The following results are established in the present paper. The 
yellow colour and the absorption spectrum of phenolsulphane- 
phthalein solutions are not altered by the addition of alkali hydr- 
oxide up to 0'75 mol. When more alkali is added, the yellow 
colour changes to deep red, and there is a corresponding shift in 
the absorption band. This is interpreted as evidence that the 
iu tense red colour of the alkali salts of indicators of this series does 
not come from the non-ionised quin one-phenol group, but arises 
from the quinone-pheiiolate anion, In accordance with this con- 
ception, it is found that the introduction of negative bromo- and 
nitro-groups into the phenol nucleus increases the ionisation of the 
phenol group, increases the conductivity, lowers the 1\ value, and 
gives to the solution a greater concentration of quinone-phenolate 
anions, and therefore increases the deep red colour and changes 
the position of the absorption band so as to cut out a part of the 
yellow. The addition of hydrochloric acid suppresses the ionisa- 
tion of the phenol group and changes the deep red colour into the 
yellow of the quinoiie, and therefore shifts the absorption band so 
as to include less of the yellow. 

The similarity of the absorption spectra .of alkaline solutions of 
sulphonephthaleins, phenolphthaleins, aurin, fluorescein, and 
related substances gives evidence that the deep red colour in all 
these cases arises from the presence of a quinone-phenolate anion. 

C. S. 

Behaviour and Detection o£ the smallest Quantities o! 
Carbon Monoxide in the Chlorate Pipette. K. A. Hofmann 

and Helge Schiested {Ber,, 1918, 51, 837—842. Compare A., 
1916, ii, 636, 637).- — It has already been emphasised that the rate 
at which hydrogen is absorbed in the "chlorate pipette” (sodium 
chlorate solution activated by osmium tetroxido; porous rods 
impregnated with platinum and a little palladium) is greatly 
lessened by traces of carbon monoxide. In order to render this 
influence most obvious, it is not advisable to consider the observed 
rate of absorption, for this depends on the surface area of the 
platinised tubes which reach out into the gas, and these become 
more and more immersed in the chlorate solution as the oxidation 
proceeds. The exposed surface is obviously proportional to the 
volume of gas left unabsorbed, for the tubes are arranged vertically 
m a cylindrical part of the apparatus, and therefore it is possible 
to arrive at the "relative rate of absorption.” With pure 
hydrogen, this relative rate is constant, or slowly rises, until half 
the gas is absorbed, whilst traces of carbon monoxide cause a rapid 
I all in this rate. If the pipette is standardised and a curve is 
plotted connecting the relative rates of absorption at "half 
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volume’' with various proportions of carbon monoxide, the pheiio. 
menon can be employed further for quantitative purposes. 

J. C. W. 

Estimation of CMorine in Urine. Emil Votockk {Chm. 
Zr.it., 1918, 42, 317—318). — Ten c.c. of the urine are diluted with 
water to about 160 c.c., 5 c.c. of nitric acid and 6- drops of sodium 
nitroprusside solution (O' 6 gram of the salt in 3 c.c. of water) are 
added, and the mixture is titrated with 7V/10-mercuric nitrate 
solution until a turbidity develops; the turbidity, when the end 
point is reached, should not disappear within less than two minutes 

W. P. S. 

Detection and Estimation of Bromine, especially in 
Mineral Waters. Jose Casares and A. Tastet Fis. 

1918, 16, 226—228). — A modification of Guareschi’s method oi 
estimating bromine (A., 1912, ii, 1208) which enables 0*0002 gram 
of bromine per litre to be detected. A. J. W. 

Volumetric Estimation of Sulphur in Pyrites and Slag. 

Ernest Martin [Mon. Sci., 1918, [v], 8, ii, 149—150). — The slag 
or pyrites is treated with aqua regia, the solution evaporated to 
dryness, and the residue redissolved in dilute hydrochloric acid. 
The solution is diluted, and sodium carbonate added. The assay 
may also be opened out by fusion with sodium peroxide or a mixture 
of sodium carbonate and potassium nitrate, dissolved in water, and 
carbon dioxide passed through to precipitate lead. After filtration, 
methyl-orange is added, and the solution exactly neutralised with 
hydrochloric acid. The carbon dioxide is boiled off, and to the 
luke-wann solution a known volume of standard barium hydr- 
oxide and phenolphthalein are added. Carbon dioxide is bubbled 
through until the colour just changes, when the solution is cooled 
and titrated with iV72-hydrochloric acid. E. C. T. 

Estimation of Thiosulphuric, Sulphurous, TrithioniCj and 
Sulphunc Acids in a Mixture. 0. Billeter and B. Wavre 

dve.tlca Chini, Acta, 1918, 1, 174 — 180). — The authors describe 
methods by which the above-named acids may be estimated in :i 
mixture of all four. The total sulphur present is oxidised to 
sulphuric acid by warming with bromine water and the whole 
e.stimated as barium sulphate. The sum of the sulphite and thio- 
sulphate is next estimated by titration with a standard iodine 
stdution. The sulphite is then estimated alone by titration with a 
solution of sodium disulphide, according to the equation Na 9 S.>-f- 

Na2S03 = Na2S-hNa2SA‘ 

The estimation is carried out in the presence of ammonium 
chloride at the boiling point, the end of the reaction being indicated 
by the persistence of the yellow colour of the standard solution. 
It is also advisable to circulate a current of carbon dioxide over 
the solution during titration. 
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Sodium trithionate reacts with sodium sulphide according to the 
eq u ation N + N agS^Og ~ 2 N agSgOg, and consequ eu tly can then 

be estimated by a further titration with standard iodine. The 
reaction is carried out by boiling the solution with sodium sulphide 
for a few minutes, then adding sodium acetate and acetic acid and 
boiling to decompose excess of sulphide, and finally titrating with 
iodine. Should sulphite also be present, the thiosulphate titrated 
here will be made up ( 1 ) of that produced from the sulphite and 
( 2 ) that produced from the trithionate, but as the amount due to 
the sulphite estimation is known, the calculation of the concentra- 
tion of the trithionate follows. The method is very good, and in 
the estimation of the sulphite the end-point is emphasised by the 
appearance of a turbidity due to the liberation of sulphur. The 
amount of trithionate may be estimated by two other methods. 
( 1 ) After the sulphite and thiosulphate have been titrated with 
iodine, sodium iodide is added and an excess of iodine, and the 
mixture heated under pressure; this oxidises the trithionate to 
sulphate. The same action occurs with the tetrathionate formed 
iti the first estimation, and allowance must be made for this. After 
boiling for a few minutes, the flask is cooled and the excess iodine 
titrated with thiosulphate. ( 2 ) This method is based on the decom- 
position by trithioiric acid according to the equation H 2 S<{Oq = 
H 0 SO 4 -i- SOg + S'. The mixture is acidified, and boiled while a 
current of carbon dioxide is passed through until all the sulphur 
dioxide has been expelled; the free sulphur is then filtered off and 
the sulphate estimated with barium chloride. This sulphate will 
represent 97-9-97-5% of the trithionate, and, of course, contains 
the sulphate originally present. J. I", S 

[An&lysis of Orgono-Sdlonium CoxnpouudB.l Fritz .vo?t 
Konek and Oskak Schleifer 191B, &1, 852— 855).— See this 
vol., i, 407. ^ 

Micro-Dam&s Estimation of Nitrogou in Lii^uids Poor in 
Nitro^n. Georg Kraemer {J. pr. Chem., 1918, [ii], 97, 59—60).— 
The micro-Kjeldahl method for estimating nitrogen in small quanti- 
ti^ of liquids such as milk can be replaced satisfactorily by a 
tiucro-Dumas process working with approximately 0'25 c.c. ISee 
also./. ,9oc. Chem. 526a,] D. F. T. 

The Estimation of Nitrogen by the Kjeldahl Method. 

fhi O (Mlle.) a. Moreau-Talon {BuU. Soc. ch'm., 

1918 [iv], 23, 308— 311).— The authors advocate the combination 
which potassium sulphate is used with that in 
which mercury is used. The substance is digested with potassium 
sulphate and sulphuric acid until colourless, and, after partial 
cooling, 1 gram of mercury is added, and the digestion is continued 
or a quarter of an hour after the mixture has boiled. The 
J^nainder of the estimation is carried out as usual. W. G. 
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The Estimation o! Ammonia and Hydrochloric Acid 
by Weiehing as Ammonium Chloride. A. Villiers (Bull. 
Soc. chZ., 1918, [iv], 23, 306-308).-The author reaffirms the 
accuracy of his method (compare A., 1900, ii, 310) for the estima- 
tion of ammonia or hydrochloric acid by weighing as ammonium 
chloride. 


Estimation of Ammonia in Urine, Serum, etc. H. 

WiESSMANN [La fid tv. ] ersuch.^.' St at 1918, 91, 346 352). Dis- 

tillation in the presence of dilute sodium carbonate solution at 50^ 
and under 5 to 10 mm. pressure is recommended; urea does not 
yield any ammonia under these conditions. [See, further, J. Sor. 
hkem. Ind., 532 a.] W. P. S. 


Estimation of Nitrates and Nitrites. Wilhrlm Sthecker 
(5cr., 1918, 51, 997— 1004),— Two well-known reactions are 
employed for the estimation of nitrites and nitrates in mixtures, 
namely, those represented by the equations N02^-|-NH4 =N.t|^ 
2H2O and N03^ + 3Fe** + 4H' = N0-^3Fe" + 2H20. The solution 
to be analysed, containing nitrites and nitrates equivalent to not 
more than O' 11 gram NaN02 and O' 18 gram KNO3, is dropped into 
a boiling, conceiitratetl solution of ammonium chloride, at least 
100 times as much of this salt being taken as the nitrite present, 
the solution being in a flask which is provided with an apparatus 
for producing air-free carbon dioxide on the one hand, and a water- 
cooled Schiff’s nitrometer containing potassium hydroxide on the 
other. After adjusting the pressure and noting the volume of 
nitrogen, a solution of iron in concentrated hydrochloric acid is 
introduced and the nitric oxide collected. 

The process and apparatus are minutely described, but contain 
no novel features. J. C. W. 


The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. III. The Compound Magnesium Tetra- 
ammonium Diphosphate. D. Balabeff {Zeitsch. anorg. Chm., 
1918, 103, 73 — 78. Compare this vol., ii. 266).— The presence in 
solution of a large quantity of ammonium chloride when magnesium 
ammonium phosphate is precipitated affects the purity of the pre 
cipitate and the accuracy of the result, which is low if the mag- 
nesium chloride is added to the phosphate solution, high if pre- 
cipitation is carried out the reverse way. The presence of an 
excess of ammonium ions is likely to favour the formation of the 
compound Mg[(NH^)2p04]2, but attempts to isolate this substance 
have failed. The precipitate of magnesium ammonium phosphate 
obtained from a solution saturated with ammonium chloride i? 
found to be partly insoluble in hydrochloric acid after calcination, 
the insoluble portion being magnesium metaphosphate, and amount- 
ing to 10—17% of the weight of the calcin^ precipitate. Experi- 
ments show that the metaphosphate decomposes slowly when heated 
with a blast flame, more quickly, however, than the pyrophosphate. 
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The iiieUphosphate is probably not formed by the direct decom- 
j)os>ition Mg[(NH4)2P0j2=Mg(P0a)2-r2NH3 + 4H20. There is 
always a certain loss of phosphoric acid, which can be accounted for 
hy the decomposition of magnesium tetra-ammonium diphosphate 
according to the equation Mg[(NH4)2p04]3 = MgNH4P04 + 
(NH4)3P04. The ammoiiiuni phosphate dissociates on heating, part 
of the phosphoric acid being volatilised, part reacting with pyro- 
phosphate to form metaphosphate. E. H. R. 

The Estimation ot Phosphoric Acid as Ammonium 
pbosphomolybdate. A, Villiers [BhIL Soc. chivt. 1918, [iv], 
23, 30o— 306). — The author considers that his method (compare 
A,. 1893, ii, 434), in which the phosphate is precipitated as 
aiiiniouium phosphomolybdate and weighed as such under definite 
conditions, is more accurate than that of Clarcns (compare this 
vol, ii, 128), W. G. 

A New Method of Qualitative Analysis without the Use 
of Hydrogen Sulphide. Gustav Almkyist {ZetUck. anorg, Ckem., 
1918, 103, 221 — 239). — The new method, which is described in 
detail, can be outlined as follows. The sample is first brought into 
ibliition, using aqua regia if necessary, hut any residue insoluble 
ill aqua regia need not be filtered off. Potossium hydroxide is 
added to the solution until its strength is about N, followed by 
potassium carbonate and hydrogen peroxide, the last to destroy 
oxalic acid and bring chromium into solution. The metals remain- 
ing in solution, forming Group I, are arsenic, antimony, tin, 
lead, zinc, aluminium, and chromium. All other commoner metals 
ire jirecipitated, forming Group II, except sodium, potassium, and 
iMmouiura, which form Group III. 

The solution containing Group I is divided into two parts. One 
i>art is reduced with iron and hydrochloric acid, whereby arsenic 
md antimony are reduced to metal, and eventually to their 
lydrides, which are identified by distillation, tin to stannous 
■hloride. The second part of the solution is treated with sodium 
udphide solution in excess, lead and zinc being precipitated as 
ulphides, chromium as hydroxide, aluminium remaining in sohi- 
ion as aluminate. The aluminium is precipitated as carbonate 
ly a stream of carbon dioxide, the other elements of the group bein<^ 
deiitified by usual tests. 

The precipiUfce containing the elements of Group II is dissolved 
»y treatment with nitric acid and hydrogen peroxide. The in- 
oluble portion, including that part of the sample originally 
n^oluble in aqua regia, is worked up by usual methods. The 
olution is treated with freshly precipitated stannic hydroxide and 
vaporated to dryness to precipitate silicic, phosphoric, arsenic, 
ml antimonic acids, and again extracted with nitric acid. The 
fid solution is then made strongly alkaline and boiled with 
T* rogen peroxide to preci})itate iron, bismuth, and manganese, 
ammonium oxalate added to jnecipitate calcium, strontium’ 
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and barium. The combined precipitates are evaporated with 
acetic acid, when calcium, strontium, and bajrium dissolve as 
acetates, iron, bismuth, and manganese being undissolved. Th« 
individual elements are identified by usual tests. 

The filtrate from the iron-barium precipitates contains silver, 
mercury, copper, cadmium, nickel, cobalt, and magnesium. Silver 
and mercury are precipitated as metal by means of hydrazine 
sulphate, copper as cuprous thiocyanate, and the remaining metals 
detected by special tests. 

The method does not claim to effect complete separations of the 
different groups, but it is efficient for the qualitative detection of 
(he common elements. The modifications of procedure necessary 
when acid radicles are present which may lead to the formation of 
complex metallic compounds are described in detail. E. H. K. 

Sulphide Precipitation of Group 2a Metals. Joskph 
S iiiBKO {Clicm, 1918, 117, ^53 — 254). — When the.se metals 

are precipitated from a slightly acid solution of a brass or bronze by 
aninionium sulphide instead of hydrogen sulphide, the precipitate 
contains small quantities .of zinc. [See also J, Soc. CheM, Ind.^ 
517a.] C. S. 

Petersen's Method for the Qualitative Separation of the 
Cations of the so-called Third and Fourth Groups. Iwan 
Bolin and Gunnar Starck {ZeiUch. anorg. Chtm., 1918, 103, 
69—72). — A number of modifications of Petersen's process (A., 
1910, ii, 654) are suggested. After precipitating the metals of the 
second group with hydrogen sulphide, Petersen precipitate 
strontium and barium with sulphuric acid. Instead, the authors; 
use sodium sulphate. The precipitate is washed with hot water and 
the washings are tested for calcium with ammonium oxalate. The 
residue is then ignited with a little pure carbon, dissolved in 4A'- 
acetic acid and examined for barium and strontium in the usual 
way. The authors prefer reduction with carbon to fusion with 
sodium carbonate. 

In the separation of chromium from a mixture of iron, mau 
ganese, chromium, calcium, and magnesium hydroxides, it is better 
to oxidise the chromium to chromate with sodium hypochlorite. 
When sodium peroxide is used, it cannot be completely washed 
from the residue, and on acidification the hydrogen peroxide 
formed I’educes maugariese dioxide,' and the manganese, passing 
into solution with calcium and magnesium, is precipitated with the 
latter. 

For detecting zinc in the group of metals precipitated by sodium 
sulphide, the precipitate is boiled with alkaline sodium hypo- 
chlorite, zinc and chromium passing into solution. The solution ii' 
acidified with acetic acid, the chromate precipitated with barium 
chloride, and the filtrate tested for zinc with ammonium sulphide. 

In presence of oxalic acid, the test for aluminium always fail?. 
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Oxalic acid, if present, shoul^l be destroyed by boiling with 3% 
hydrogen peroxide and sulphuric acid. The Petersen process, with 
these modifications, gives very satisfactory results. E. H. R. 

Estimation ol Magnesia in Water. M. ifoNHAUPT (Chcm, 
Ztit.^ 42 , 338).* — The water is neutralised, using methyl- 

orange as indicator, treated with a quantity of potassium oxalate 
slightly in excess of the amount of calcium oxide in the water, and 
a definite excess of N /lO-alkali solution (prepared by mixing equal 
volumes of A'/ 10-sodium hydroxide and sodium carbonate solu- 
tions) is added ) the solution is diluted to a definite volume, 
filtered, an aliquot portion of the filtrate treated with a quantity 
of calcium chloride equivalent to the oxalate added, and the excess 
of alkali then titrated with ^V. P. S. 

Gravimetric and Volumetric Determination of Zinc 
Precipitated as Zinc Mercury Thiocyanate. Gkorce 8. 
Jamieson (/: Aimr.Chem, Soc., 1918, 40 , 1036— 1039).- -Lundell 
and Bee’s method of estimating zinc in alloys as zinc mercury thio- 
cyanate {Trcin&, Amer, hut. Aiet.^ 1914, 146) is subjected to 
criticism, the more important being : (1) arsenious compounds need 
not be removed, and (2) the factor for obtaining the weight of 
zinc is 0-13115, not 0-1266, since the precipitate, after being dried 
at 102 — 108°, has the composition ZnHg(8GN)4, not 
ZnHg(SCN)4,HaO. 

Instead of weighing the zinc mercury thiocyanate, a trustworthy 
volumetric method of estimating the zinc in it is described, based 
on the reaction ZnHg(SCN)4 + 6KIO3 + 1 2HC1 ZnSO. + H;rSO. + 
‘’II,S04-h4HCN-i-6ICl + 6KCl-h2H.0. C, s' 

A New Reaction of Osmium. L. Tschuoaev {Com}}i. reml, 
1918, 167 , 235). — When a solution containing osmium in the fonn 
of its tetroxide or as an osmichloride is warmed for a few minutes 
with thiocarbamide in excess and a few drops of hydrochloric acid, 
the liquid becomes coloured a deep red or a rose colour, according 
to the concsentration of the osmium. By this means, osmium may 
be detected at a dilution of 1 in 100,000. The red confiycuud has 
the composition [Os,6CS(NH2)2]Cl3,H^O, and is thus analogous to 
the luteo-cobalt salts. " W. G. 

New Method for the Rapid Destruction of Organic Matter. 

Paul Duret {Compt. rend., 1918, 167 , 129— 130).— The method 
consists in boiling the material with 10% sulphuric acid and 
ammonium persulphate until all brown coloration has disappeared, 
repeated additions of ammonium persulphate being made if neces- 
sary. The method is applicable to urines, hair, wool, and. also to 
such substances as sugars, fats, glycerol, and cacodyl compounds. 

W. G. 
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Pregl's Microanalytical Estimation o! Metbyl Groups 
attached to Nitrogen, S. Edlbacher [Zeitsch. physiol. Ckem., 
1918, 101, 278- 287). — An account of the difficulties encountered 
in carrying out PregVs method, and of various improvements bv 
means of which they have been overcome, the principal being th'e 
adoption of a quartz flask instead of one of glass and the additioi] 
of a catalyst, gold chloride, which so accelerates the cleavage of the 
alkvl groups that the whole operation can be completed in one 
distillation occupying about thirty minutes. H. W. B. 

Reaction of Guaiacol Carbonate. A Test for Ethyl Ether, 

G. Maue {Pharm. Zeit., 1918, 63, 255— 256).— -To identify the 
presence of guaiacol in guaiacol carbonate, O' 02 gram of the latter 
is dissolved in 1 c.c. of alcohol, 2 drops of ferric chloride solution 
and 1 drop of formaldehyde solution are added, and 2 c.c. of 
sul])huric acid are then run in so as to form a layer under the 
mixture. A cherry-red ring develops at the junction of the two 
liquids. The test may be used for the detection of aldehydes in 
ethyl ether; although aldehydes other than formaldehyde do enter 
into the reaction, the author has found that the aldehydes which 
may be present in ethyl ether always include some formaldehyde. 
One c.c. of the ether is mixed with 0'02 gram of guaiacol carbonate, 
1 c.c. of water and 1 drop of ferric chloride solution, and 2 c.c. of 
sulphuric acid are added. Pure ethyl ether for anaesthetic uses 
should not yield a red-coloured zone (absence of aldehydes); 
ordinary ether usually gives a reaction with the test. The sensitive- 
ness of the test is 1 in 300,000, W. P. S. 

Estimation of Cholesterol in Blood Serum. Adolph 
Bkknhahd (J. Biol. Chvm., 1918, 35, 15 — 18, Compare Weston, 
A., 1917, ii, 156). — The new method combines the extraction 
method of Weston and Kent and the colorimetric method of Grigaiit 
{Compf. remL ^or. BioJ..^ 1910, 68, 827). The cholesterol is 
extracted by a mixture of alcohol and ether (1:1), and an estima- 
tion can be completed in five hours. H. W. B. 

Cleavage of Digitonincholesteride. A. Windaus {Zeitsch. 
ph/pviol. Clif'jn., 1918, 101, 276 — 277. Compare Lifschiitz, this 
vol., ii, 179). — The author gives further details of his method for 
the preparation of cholesteryl acetate from digitonincholesteride, 
but points out that the cleavage is more readily accomplished by 
the action of hot xylene (Wiiidaus, A., 1910, ii, 462) or by one of 
the more recent methods, involving the use of acetic anhydride 
(see Prcscher, A., 1917, ii, 275). H. W. B. 

Rata of Production of Colour in Alkaline Solutions ol 
Dextrose and Picrate. T. Addis ami A. E. Siievky {J. Biol. 
t'Acw., 1918, 35, 43 — 51. Compare this vol., ii, 247). — A full 
account of work previously published, H. W. B 
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Modification of tbe Picrate Method for the Estimation 
of Dextrose in Blood. T. Addis and A. K. Shevkt (/. Biol. 
(*h(ni.y 1918, 35, 53 — 59), — The chief modification consists of the 
utilisation of a graph showing the increase of intensity of colour 
corresponding with increase in the concentration of dextrose for 
correcting the values for the dextrose in blood obtained by the 
picrate method of estimation. H, W, B. 

Estimation of Dextrose by [Sodium] Hypoiodite. Kichard 
W iLLSTATTER and Gustav Schudel {Ber., 1918, 51, 780 — 781). — 
The dextrose solution is mixed with about twice the amount of O'lA- 
iodine solution- necessary for oxidation to gluconic acid, a quantity 
of O'LV -sodium hydroxide which is r5 times as much as the iodine 
is slowly added, the mixture is left for twelve to fifteen minutes 
(or twenty minutes if the proportion of sugar is very small), and 
then the excess of iodine is titrated after slightly acidifying with 
sulphuric acid. Taking 10 c.c. of sugar solution, the average error 
is less than 0T% with 1% solutions, or less than 1*5% with 0*1% 

solutions. 

Under these conditions, ketoses and sucrose are not affected, and 
therefore the method will be very useful in the estimation of 
aldoses in mixtures. The fundamental reaction is expressed thus: 
OH-CH/[CII-OIIJpCHO f I, + SNaOH - 

OH“*CH./[CH»OH] 4 -CO.Na + 2NaI + 2 H 2 O. 

J. C. W.* 

Detection of Sugar in Urine by means of an Alkaline 
Copper Solution. H. lluoss [Zeitsch. phy.Hol. Chevi., 1918, 
lOi, 193— 209). - -A modification of the Worm-Mtiller test is 
described in which the quantity of the alkaline copper reagent 
to be boiled with 5 c.c. of the urine depends on the density 
of the urine. The number of c.c. of reagent required is deter- 
juiued by the formula 83(iO-l)-fO'7, where D is the density of 
the urine. If a deposit of red cuprous oxide fails to form when 
the calculated volume of the reagent is mixed with 5 c.c. of urine 
under the prescribed conditions of temperature and dilution, the 
urine is normal. By the addition of glycerol to the reagent, its 
delicacy is. greatly increased, so that the presence of dextrose may 
he detected in even normal urines. H. W. B. 

Estimation oi Lactose in Admixture with Sucrose and 
Invert-sugar. J. Grosspeud {Zeitsch. Nahr. Genussm., 1918, 35, 
249 — 256). — ^The following formulse, deduced from the results 
obtained by experiments with the pure sugars, are given for 
calculating the quantity of lactose in a mixture also containing 
sucrose and invert- sugar. The mixed sugars are inverted by heat- 
ing 50 c.c. of their solution at 100° for thirty minutes with 2 c.c. of 
hydrochloric acid (D 1*125), and the optical rotation and reducing 
])ower of the solution are then determined, the rotation being 
observed after the solution has remained for twenty-four hours. 
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Lactose = 0 01375Z(/) + 16' 7) and sucrose = 0-011452(70'6 - 
where Z is the , total reducing sugar (as invert-sugar) and D its 
specific rotation. W. P. 8. 

Detection of Methylpentosans. Kintaro Oshima and Kinsus^ 
Kondo (/. Tok^o Chem. Soc., 1918, 39, 185— 198).— Methyl- 
pentosans frequently occur together with pentosans in vegetable 
substances. In such a case, Oshimi and 'IVllens's method (A 
1901, ii, 484) for detecting methylpentosans is the most sensitive 
If other hydrocarbons of the hexose group are present in addition 
to methylpentosans and pentosans, the spectroscopic determina- 
tion of inethylfur fur aldehyde in 0 shim a and Tollens's method need^^ 
some skill, as hydroxymethylfurfuraldehyde derived from hexose 
will also be found, and its absorption spectrum closely resembles 
that of methylfurfuraldehyde. The authors describe an improved 
method depending on the fact that hydroxymethylfurfuraldehyde 
can be destroyed completely by distillation with hydrochloric acid. 
Three to five grams of the sample are distilled according to Krober 
and Tollens’s method (compare A., 1902, ii, 288, 537). When the 
volume of the distillate reaches 300 c.c., 100 c.c. of it are taken 
and subjected to a second distillation. When 30 c.c. of liquid have 
distilled, an equal amount of the first distillate is run into the 
distilling flask by means of a separating funnel. This procedure 
i% repeated until the whole of the first distillate has been added ; 
the distillation is then continued with additions of hydrochloric 
acid (D 1-06) in the same manner until the total volume of dis- 
tillate amounts to 400 c.c. To 5 c.c. of the second distillate, an 
equal volume of concentrated hydrochloric acid is added, and then 
a small quantity of a solution of phloroglucinol in hydrochloric 
acid (D l-OB), After five minutes or more, the precipitate 
of phloroglucide is filtered oS and the absorption band of methyl- 
furfuraldehyde determined in the filtrate. S. H. 


Sudan m and the Detection oi Fat. V. H. Mottram 
‘‘’'"f-, 1918, xviii— xix, J. Physiol, 52; from 
thysml. Ahstr., 1918, 3, 162-1 63).- -For the detection of fat in 
physiological mixtures. 1 gram of the powdered solid is' shaken 
wrth 10 c.c. of a satiated solution of Sudan III in 70% alcohol. 

compared with that of the control 
( gram of fat-free starch, etc., similarly treated). If the filtrate 
IS «^ark^ly lighter in colour, more than 0-04% of fat is present. 
For the ^tection of fat in milk, the curd is treated with acetic 
acid and filtered; the contents of the filter are treated as above. 

S. B. S. 

I-Ewis (/. Ind. 

laroe ainmints f’ *1 .^nthraquinone mixed with 

etHmalpri . ^"^■■acene or phenanthraquinone may be 
e3tim,ated by boding the mixture with an excess of 5% sodium 
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hydroxide solution and zinc dust; the reduction product is soluble 
jn alkali^^® solution, and is separated from the insoluble substance 
by filtration. Re-oxidation occurs when the filtrate is shaken with 
air and the resulting anthraquiuone is then collected, dried, and 
weighed. W. P. S. 

^jialysis of Commercial ‘‘Saccharin." Estimation of 
o-Benzoylaolphoniimde from the Ammonia Produced by 
Acid Hydrolysis. Droop Richmond and Charles Alfred 
Hill {J- ^oc. Chem. Ind., 1918, 37, 246— !249t). — The various 
methods available for the analysis of “saccharin’' are criticised. 
It is shown that Reid’s hydrochloric acid method (A., 1899, ii, 581) 
is accurate but rather troublesome. Proctor’s method (T,, 1905, 
87, 242) tends to low results; it is insufficiently described and 
leads to discrepancies between analyses. By increasing the time 
of hydrolysis to four hours or the strength of the acid to 1’5A, it 
becomes trustworthy. The following method is recommended. 
The “saccharin" is boiled for two minutes with 10 c.c. of 7’5A- 
sodium hydroxide to expel free ammonia, and then for fifty 
minutes with 15 c.c. of lOiV-hydrochloric acid, using an efficient 
reflux condenser. The liquid is cooled and 75 c.c. of cold water are 
added; 15 c.c. of 7-5iV-sodium hydroxide are added, and the 
ammonia is distilled into 20 c.c. of 0'2A-hydrochloric acid. The 
e.'tceas of acid is then titrated with O' LV -alkali, using methyl-red 
as indicator. J. F. S. ' 

Identification of the Cinchona Alkaloids by Optical- 
crystallographic Measurements. Edgar T, AVherry and 
Elias Yanovsky (J. Amtr. Chern, Soc., 1918, 40, 1063—1074).- 
Cinchonine, cinchonidine, quinine, and quinidine are separately 
crystallised from alcohol or benzene, and the crystals are optically 
examined under the microscope in ordinary light and in parallel 
and in convergent polarised light; the refractive indices are 
measured by the immersion method in solutions of potassium 
mercuric iodide and glycerol of known indices. Table.^ of the data 
thus obtained are given. It is shown that the individual alkaloids 
in a mixture of the four can be identified by the data, and a 
description is given of the application of the method to the identifi- 
cation of the alkaloids in a medicinal preparation. [See J, Soc. 
Chem. Ind., 529a.] C. S. 

Colorimetric Estimation of Brucine in Presence of 
Strychnine. A. WOber {Zeitsch. angeto. Chem., 1918, 31, i, 124). 
—The drawback of Dowzard's colorimetric method of estimating 
hrucine in presence of strychnine (P., 1902, 18, 220) is that the 
coloration fades with varying velocity according to the concentra- 
tion of the alkaloid solution. The strong nitric acid used for the 
leaction also affects the strychnine, producing a yellow coloration. 
The method may be rendered trustworthy by using a mixture of 
pfiual volumes of strong nitric acid (D 1*4) and 20% sulphuric 
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acid as the reagent, and adding a small amount o a saturai,^ 
aqueous solution of potassium chlorate imm^iately after (1,, 
reaction. The standard brucine solution used for the comparison 
should contain O'l gram of strychnine. [See also ]. So, 

Ind., 441a.] M. 

Extraction of Nicotine from Aqueous Solutions. Karl 
Da“elmajer {Chem. Zeit., 1918, 42, 290),-Trichioroethyleiie i, 
a useful solvent for extracting iiicotme from its alkaline aqueous 
solution • the extraction is quantitative, and the nicotine may 1)^ 
recovered from the trichloroethylene solution by shaking the latter 
with dilute sulphuric acid. ^ 8. 

Identification o! Novocaine. J. A. Sanchez {Mev. farm. 
Buenos-Ayres, 1917, 699; from Ann. Chim. anal., 1918, 23, 137). 
—A red coloration is obtained when a 0*2% novocaine solution k 
heated with 2 drops of 10% sodium nitrite solution and 3 drops 
of sulphuric acid, then diluted with water and treated with 
Millon’s reagent. This reaction identihes the phenolic nucleus of 
the substance. The ethylic nucleus is identified by the formation 
of iodoform, and the aldehydic nucleus by distilling the substance 
with dilute 'sulphuric acid and manganese dioxide and testing the 
filtrate with magenta-sulphurous acid reagent. With bromine, 
novocaine yields a yellow precipitate, which dissolves when the 
mixture is heated. 8. 


The Colorimetric Estimation of Hsemog^pbin as Acid 
fisematin. Ladislaus Berczeller {Biochem. Zeitschy 1918, 87, 
23— 35).~--By means of an Autenrieth colorimeter, haemoglobin can 
be estimated as acid haematin, when a washed suspension of cor- 
puscles is employed. The method cannot, however, be employed 
for determining the amount of haemolysis in, for example, the 
Wassermann reaction, as it is interfered with both by the presence 
of serum and the solution of the antigen in organic solvents, 

S. B. S. 


Tryptoproteases. M. Francesco [Arch. farm. sper. sci. all, 
1917, 24, 3 — 22; from Physiol. Abstr., 1918, 3, 165).— From a 
comparative study of nine methods for determining the presence 
of trypsin, the author recommends the gelatin method of Fermi 
as the most delicate and trustworthy. Tt is fifty times as sensitive 
as the serum and casein methods for the protease of some of 
the patliogenic bacteria. S. B. S. 
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t AiiflinrH is directed to the following reeolutiona 
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^\'“MSarnti6c Communications for the Transactions should be 
addretsii io “The Secretaries, Chemical Society, Burlington 

K T'tf; can be included in the list of Scientihc Communica- 
■ K ?,M,t before any Ordinary Scientific Meeting of the 

uons to , “Lmmary thereof is received by the 

Society unless the ^ Meeting. The 

SecretariM on the are to be read cannot 

titles of Scientific _ Miming Post” unless such Communi. 

ii” «~..J k; s-"!*™ *1 1-* '••I- 

‘1. tSfi,.!. ... 

cation Author, shall be deposited in the Socictj^a 

ArhrMutSot'atth^r'efor’e advised Jretain copies of thei, 

’’“rAll napes communicated to the Society with their illustrative 

Lve by permissicu of the Council, to publish elsewhere the papers 
they hav'^ communicated until such '^fthf Author 

Transactions of the Society, or I'"® 

or withdrawn from publication by the Author Coinmunicatioii. 
which have appeared^in any other Journal shall not be 
in the Society’s Transactions unless this course is approved by 

“^ 5 ''“ 4 ''e° addr^s'to whTch proofs are to be sent should be writtes 

Artrors require more than the 50 reprints allowed by tie 
Society, they should inform the Editor at the time they send in 
their Lrrected proofs, when the extra copies will be supplied at 
rates which can be obtainefl from the Pnnters.- 

7 IlluatratioQS for the Transactions (including curves) are, a 
far as possible, executed in photographic process work, aul 
accordinelv, drawinga, etc., accompanying the papers must be care- 
fully drawn, about twice the size of the finished block, on smooth, 
whits Bristol hoard in Indian ink, so as to adinit of the b ocks 
being prepared directly from the drawings. Any lettering on tiea« 
drawings should be of such a size that it will be clearly le^hle when 
reduced. When it is necessary to use plates, these must be also M 
convenient dimensions. Further information can he otoined Ir 
the Editor, 24, Aylestone Avenue, Brondesbury Park, N.W.6. 

Abstractors are requested to send their MSS. and correct^ 
proofs to the Sub-Editor, The Orchard, Cherteey, Surrey, and » 
communicate change of address to the Printers, Messrs. R. tJlay 
Sons, Ltd., Brunswick St., S.E.l, as well as to the Editors. 




